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WEDNESDAY 15 OCTOBER PAPERS AT A GLANCE

Time Session Title Presenter Room Paper

1330 – 1500 Plenary Keynote Move more, sit less: Reflections on behaviour change for active living and 
public health

Stuart Biddle Royal Theatre 1

1530 – 1700 Tendons Summary Report from the 3rd International Scientific Tendinopathy Symposium 
– highlights and learnings

Craig Purdam Bradman 2

Asymptomatic Achilles Tendinopathy in Male Distance Runners Kevin Lieberthal 3

EM analysis of the human hamstring musculotendinous junction (MTJ) 
demonstrates a classic interdigitated MTJ and a previously undescribed 
flat MTJ

Geoffrey Verrall 4

Treat the donut, not the hole: The pathological Achilles and patellar tendon 
has sufficient amounts normal tendon structure

Sean Docking 5

1530 – 1700 Symposium The Australian fitness industry risk management (AFIRM) project: 
Building best practices

Patrick Keyzer Menzies 6

Train the trainers: Maintaining standards to minimise injuries and avoiding legal 
liability in the fitness industry

Patrick Keyzer 7

Sharpening appreciation of scope of practice limits in the Australian 
fitness industry

Patrick Keyzer 8

The development and application of an observational health and safety audit tool 
for use in Australian fitness facilities

Shannon Gray 9

Supervision and instruction in fitness facilities: A safety and legal risk 
management framework

Betul Sekendiz 10

Treadmills: Are our backs against the wall? Betul Sekendiz 11

Development of a web-based pre-exercise screening tool to support risk 
management in the fitness industry

Kevin Norton 12

1530 – 1700 Policy & Physical 
Activity

Physical Activity vs Noncommunicable diseases [NCDs]: An assessment of 
Global, Regional and National context for physical activity policy development, 
implementation and evaluation

Bill Bellow Nicholls 13

Turning the Tide: National policy approaches to increasing physical activity in 
seven European countries

Fiona Bull 14

Creating healthier community sport clubs: The Healthy Sporting Environments 
Demonstration Project

Matt Cameron 15

Workplace flexibility: Does policy influence physical activity and sedentary 
behaviour in employees?

Heidi Olsen 16

The ongoing evaluation of the Australian Physical Activity Network (AusPAnet) 
and the success of its rapidly growing offspring GlobalPANet

Bethany Walker 17

Making the link between policy makers, practitioners and research: 
Awareness, use and perceptions of active living professionals

Melanie Chisholm 18

Reward the ride: The case for tax incentives to boost active travel Rohan Greenland 19

Unhealthy product sponsorship of Australian national and state sports 
organisations

Rona Macniven 20

1530 – 1700 Symposium Preparing children for an active start to life: Evidence and implications for 
promoting movement skill proficiency. The importance of young children’s 
actual and perceived movement skill competence to their physical activity

Sarah Slykerman Sutherland 21
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Time Session Title Presenter Room Paper

Setting them up for lifetime activity: Play competence perceptions are 
important to physical activity in young children

Lisa Barnett 22

Factors influencing Physical Education teacher’s instruction, assessment and 
confidence when teaching Fundamental Movement Skill

Natalie Lander 23

A pilot study to evaluate the efficacy of the ‘Launchpad’ gymnastics 
programme at developing children’s motor coordination and fundamental 
movement skills. 

James Rudd 24

Improving the health-related fitness and movement skills of adolescent boys 
from low-income communities: The ATLAS cluster RCT

Jordan Smith 25

Improving fundamental movement skill competency among children attending 
schools in low-income communities: The SCORES cluster RCT. 

Kristen Cohen 26

1530 – 1700 Physical Activity/
Sedentary 
Behaviour and 
Health

State of the epidemiological evidence on physical activity, sedentary behaviour 
and cancer

Brigid Lynch Fitzroy 27

Translating research into practice: The Healthy Living after Cancer 
Partnership Project

Elizabeth Eakin 28

Physical activity and health-related quality of life in long-term Dutch colorectal 
cancer survivors within the EnCoRe study

Eline van Roekel 29

Improving the wellbeing of young people with disabilities: An exploratory study 
of factors contributing to physical activity participation

Grace Bowman 30

In people with rheumatoid arthritis, bone mineral density is lower in those 
more sedentary and less active

Joanne McVeigh 31

The influence of long-term exposure and timing of physical activity on new 
joint pain and stiffness in mid-age women

Geeske Peeters 32

Objectively measured Sitting, Standing and Stepping: Associations with 
Objectively Assessed Physical Function in Australian Adults

Natasha Reid 33

1530 – 1700 Knee (OA) Immediate effects of foot orthoses on single leg squat performance in 
‘poor’ performers

Lachlan Garrick Murray 34

The effects of varus bracing for predominant lateral knee osteoarthritis and 
valgus malalignment after ACL reconstruction

Harvi Hart 35

The importance of the contralateral limb in unilateral knee osteoarthritis Warren Bowen 36

Knee biomechanics in people with predominant lateral or medial knee 
osteoarthritis after ACL reconstruction, and healthy controls

Harvi Hart 37

Prevalence of Early Knee Osteoarthritis One Year After ACL Reconstruction: 
An MRI Evaluation

Adam Culvenor 38

Single leg squat hip pathomechanics are associated with ankle dorsiflexion 
restriction in people with patellofemoral pain

Natalie Collins 39

Autologous adipose-derived stem cell therapy improves pain and improves 
function in patients with osteoarthritis

Diana Robinson 40

Severs’s disease is one of the factors associated with the onset of 
Osgood-Schlatter disease in Japanese elementary soccer players

Hiroyuki Watanabe 41

1530 – 1700 Exercise Science 
1

Effects of Exhaustive Exercise on the Hyperpolarization-activated cyclic 
nucleotide-gated channels of Rat Sinoatrial Node

Yun Chang Swan 42

WEDNESDAY 15 OCTOBER PAPERS AT A GLANCE
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Time Session Title Presenter Room Paper

Relationship between fitness levels and whole body DNA oxidation following 
2 hours of cycling exercise in moderately trained men

Nobuo Yasuda 43

Effects of long-duration marching band practice during a summer camp on 
urinary electrolyte balance in female collegiate players

Risa Shirade 44

Effects of repeated bouts of futsal games with and without 
carbohydrate-electrolyte ingestion on urinary electrolytes in men

Kenji Shibasaki 45

Effects of twelve days of rapid weight reduction on urinary electrolyte balance 
in female collegiate judo players

Michiko Yasuda 46

Salivary α-amylase and IgA responses to repeated bouts of short high-intensity 
exercise tests in recreationally active men

Koki Tateishi 47

1730 – 1830 Plenary Keynote Like all young men I set out to be a genious...where did it all go wrong? Daniel Green Royal Theatre 48

1 Move more, sit less: Reflections on behaviour change for active living and public health

S. Biddle1*    1Institute of Sport, Exercise & Active Living, Victoria University, Footscray Park

National and international guidelines suggest that we need to move more and sit less. Historical trends show that we have lost physical activity 
through changes to our work and travel, with similar trends producing more sitting time. To better understand how we might change such patterns, 
we need to understand what we do over the waking day and in what contexts. It is no longer sufficient to focus just on the 6–7% of waking time 
that a minority of people spend in MVPA. Instead we need to think how we can reduce the 50% of the day we currently spend being sedentary 
and create a larger proportion of the day in at least light physical activity, thus reducing sitting time. Behaviour change is challenging but must be 
guided by theories and behaviour change techniques that are appropriate to the specific behaviour and context, and acceptable to the population 
being targeted. In this presentation, I will discuss possible changes to sedentary and active behaviours, including self-monitoring, social norms and 
environmental modifications. The concept of habit will be highlighted. Underpinning the presentation will be a fundamental premise of public health 
– making changes across as large a population as possible. To this end, I will challenge some current thinking by suggesting that public health 
gains will be greater if we stop thinking that the answer to active living centres on sport and high intensity exercise!

2 Summary Report from the 3rd International Scientific Tendinopathy Symposium – highlights and learnings

C. Purdam1*    1Australian Institute of Sport

The 3rd International Scientific Tendinopathy Symposium was held on 5th-6th September, in Oxford, UK.
This session will provide a report on the pivotal highlights and learnings from the symposium for those who are interested and were unable to attend.

3 Asymptomatic achilles tendinopathy in male distance runners

K. Lieberthal1*    J. Cook2    K. Paterson3    Z. Kiss    E. Bradshaw1    1Australian Catholic University    2Monash University 
3Centre for Health, Exercise and Sports Medicine, University of Melbourne

Introduction: Achilles tendinopathy is a debilitating running injury affecting 50% of distance runners over their lifetime. It is diagnosed through a 
clinical examination and imaging, usually gray scale ultrasound (US). However, US imaging studies have shown that pathological changes are also 
often present in 11–33% of asymptomatic individuals. The risk of symptom development in the presence of tendon pathology is unknown. 
Methods: This study assessed the prevalence of tendon pathology and a number of associated risk factors for 37 experienced, high mileage male 
endurance runners with no history of Achilles tendon pain. The tendon was assessed using US by a musculoskeletal radiologist and classified as 
either normal or abnormal. Height, body mass, waist circumference, and weight bearing ankle dorsiflexion range of movement (ROM) with the knee 
flexed and also extended were measured. A survey quantified the running history of participants. 
Results: Almost half (46%) of these asymptomatic distance runners had at least one abnormal tendon. The runners with asymptomatic Achilles 
tendinopathy had significantly more years of running training (Median 20 years, Interquartile range 6–25.5, p=0.024) than the group of runners with 
no pathology on US imaging (Median 7 years, Interquartile range 5–15). No significant differences between the groups was identified for age, adiposity, 
ankle ROM, number of weekly running sessions, weekly mileage and number of long distance (marathon and half marathon) running events completed. 
Discussion: This study revealed that asymptomatic male distance runners had a high incidence of tendon pathology compared to other athletic 
populations, and that cumulative load may be a primary driver for tendon change. Further investigation of biomechanical factors that may induce 
tendon overload and pathology are required. 
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4 EM analysis of the human hamstring musculotendinous junction (MTJ) demonstrates a classic interdigitated MTJ 
and a previously undescribed flat MTJ

AWARD FINALIST

G. Verrall1,2*    A. Spriggins2    1South Australian Sports Institute, Adelaide, Australia    2SPORTSMED.SA Sports Medicine Clinic, Adelaide, Australia

Introduction: There is a paucity of research on the structure and function of the musculotendinous junction (MTJ) in humans with no previous 
images available in the literature. It is considered that musculotendinous junctions have interdigitated and locked joins thereby increasing the 
surface area of the junction to allow for a better force transmission between muscle and tendon. The aim of this study was to look at the electron 
microscopy images of a human hamstring MTJ. The results were then compared to the known literature on this subject and subsequently to 
assess the implications for hamstring (muscle) injuries.
Methods: 2 athletes who had ruptured ACL injuries of the knee underwent ACL reconstruction using a quadrupled semitendinosus graft. Segments of 
the semitendinosus graft at the proximal part of the graft which approximates to the central part of the macroscopic musculotendon unit that were 
discarded during the routine preparation of the graft were used. Segments of muscle joining tendon were used. Samples for transmission electron 
microscopy were fixed examined for qualitative differences. 
Results: The findings of an interdigitated MTJ were expected and similar to previously described MTJ’s. However both subjects demonstrated 
(in all specimens (12 in total)) regions of a flat MTJ previously undescribed in normal MTJ’s. Qualitative electron microscopic interpretation of 
the orientation of the A bands demonstrated in the specimens with a flat MTJ were perpendicular to the A bands whereas with the interdigitated 
MTJ the A bands were parallel with tapered ends. 
Discussion: This study is unique. Firstly it images the MTJ in humans and in hamstring muscles not previously described. Secondly it describes 
a new type of MTJ, a flat MTJ in healthy subjects. Thirdly it contradicts some of the ultrastructure literature on the pathogenesis of muscular 
dystrophy. Finally by looking qualitatively at the orientation of the A bands compared to the two types of MTJ’s distinct differences are apparent. 
If the tendon is parallel to the MTJ a larger pulling force will occur resulting in a need for increased MTJ stress dissipation hence the larger surface 
area and the interdigitated MTJ. On the other hand with the tendon perpendicular to the orientation of the A bands that the MTJ only needs to 
dissipate shear forces and thus a less complex MTJ is formed with in effect a protein glue between muscle and tendon. This has implications 
to the understanding of hamstring muscle strain injuries.

5 Treat the donut, not the hole: The pathological Achilles and patellar tendon has sufficient amounts normal 
tendon structure

AWARD FINALIST

S. Docking1*    S. Rosengarten2    J. Daffy3    J. Cook1    1Monash University    2Melbourne University    3St Vincents Hospital

Introduction: Tendon pathology has been extensively described using conventional ultrasound imaging as tendon thickening, increased Doppler 
flow and hypoechoic lesions representing matrix disorganisation. A number of medical interventions, such as platelet rich plasma and stem cells, 
propose to regenerate these areas of disorganisation to increase the tendons load bearing capacity. However, despite the presence of structural 
disorganisation within the tendon no studies have investigated if pathological tendons have a decreased volume of normal tendon structure in 
comparison to normal tendons.
Methods: 49 participants (28.1yo±10.2, 45 male: 4 females) with current/previous Achilles or patellar tendinopathy and 10 (24.3yo±4.8, 9 male: 
1 female) participants with no history of tendinopathy were recruited. The tendons were scanned using UTC, which captures 600 transverse 
images and quantifies tendon structure based on the stability of brightness of tendon structure into four echo-types. Based on these echo-types, 
the total volume (mm3), volume of normal tendon structure (echo-type I+II) and volume of disorganised structure (echo-type III+IV) were compared 
separately for the Achilles and patellar tendons. Normal and pathological tendons were compared using a Mann-Whitney U test.
Results: The overall echopattern (quantified as a relative percentage of volume) was significantly different in both the pathological Achilles (p≤0.01) 
and patellar tendons (p≤0.01) compared to normal tendons, with a lower relative percentage of echo-type I+II observed in the pathological tendons. 
As expected, the pathological tendons were significantly larger in volume (p≤0.01). Most importantly, the volume of normal tendon structure was 
significantly greater when comparing pathological tendons to normal tendons in both the Achilles (p≤0.01) and patellar (p≤0.01) tendon 
Discussion: This is the first study to investigate and quantify the volume of normal tendon structure in the pathological Achilles and patellar tendon. 
Importantly, the results suggest that the increase in tendon volume may be a response to ensure there are sufficient amounts of normal tendon to 
compensate for the area of pathology, maintaining a level of tissue homeostasis. Treatments solely focused on the regeneration of structure may 
not be needed as this study has provided evidence that the pathological tendon has sufficient volumes of normal tendon structure. With the tendon 
having sufficient amounts of normal tendon structure, treatments should be aiming to improve tendon strength and capacity within the existing 
volume of normal tendon.
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6 The Australian fitness industry risk management (AFIRM) project: Building best practices

SYMPOSIUM

P. Keyzer1*    J. Dietrich2*    V. Jones2    K. Norton3*    B. Sekendiz4*    S. Gray5*    C. Finch6    1La Trobe University    2Bond University    3University of South Australia 
4Central Queensland University    5Monash University    6Federation University

Introduction: Over the past 15 years, Australians have increasingly been utilising fitness services. While regular physical activity can help prevent obesity, 
overly vigorous exercise can trigger adverse health events. Uncertainty surrounding policies and practices may expose staff and facilities to the risk of 
legal liability. The AFIRM project was established to explore the operation of rules and regulations for the delivery of safe fitness services. This symposium 
will showcase recent research results undertaken by the AFIRM team involving; a national online survey (n=1178), face-to-face interviews (n=60) and 
observational audits in QLD, NSW, VIC and SA facilities (n=11). Implications for risk management and injury prevention in the industry will be highlighted. 
Current concerns identified by the industry relating to risk and injuries will be discussed, insight to advance various aspects of injury prevention offered, 
and discussion stimulated on the future of risk management and injury prevention, including new tools to help mitigate legal risk and injuries. 
Main body: Paper 1 will highlight improved training/education of fitness professions as part of injury prevention strategies; paper 2 will explore 
the scope of practice of fitness professionals, paper 3 will explore the development and application of an observational audit tool to identify and 
minimise potential environmental, injury risks in the fitness industry; paper 4 will discuss the need for improved supervision and instruction in the 
fitness industry in order to aid in injury prevention; paper 5 will discuss the spacing and placement of treadmills for risk minimisation and injury 
prevention and paper 6 will discuss the development of an ‘Australian-first’, web-based pre-exercise screening tool to help fitness professionals 
actively manage risk in an effort to minimise injuries in the fitness industry. Following the six papers, the Chair will lead a discussion concerning 
the future of risk management, injury prevention and the development of a Manual to assist the fitness industry. 
Paper 1: Train the trainers: maintaining standards to minimise injuries and avoiding legal liability in the fitness industry
Paper 2: Sharpening the appreciation of scope of practice limits in the Australian fitness industry
Paper 3: The development and application of an observational health and safety audit tool for use in Australian fitness facilities
Paper 4: Supervision and instruction in fitness facilities: a safety and legal risk management framework
Paper 5: Treadmills: are our backs against the wall
Paper 6: Development of a web-based pre-exercise screening tool to support risk management in the fitness industry

7 Train the trainers: Maintaining standards to minimise injuries and avoiding legal liability in the fitness industry

J. Dietrich1*    P. Keyzer2    V. Jones3    K. Norton4    B. Sekendiz5    S. Gray6    C. Finch7    1Faculty Of Law, Bond University    2School of Law, La Trobe University 
3Bond University    4School of Health Sciences, University of South Australia    5School of Medical and Applied Sciences, Central Queensland University 
6Monash Injury Research Institute, Monash University    7Australian Centre For Research Into Injury In Sport and It’s Prevention (ACRISP), Federation University, Australia

Background: The Australian Fitness Industry Risk Management Project’s objectives included conducting a national survey to generate new data 
about the fitness industry and the risk management practices that are adopted in that industry. The practices were to be assessed in part with 
a focus on the legal requirements that apply to determine legal liability for injuries that occur.
Methods: Nominal group technique sessions that identified key areas of industry-perceived problems were used to develop 45 specific 6-point 
Likert scale items for a questionnaire that was disseminated throughout the fitness industry. Survey responses that related to education, 
competency and knowledge of fitness instructors were assessed, and a comparison was made with the standard of care and competency that 
is legally required to be met, using case examples.
Results: Although more than 75% of valid responses considered that the respondent had personally received either extremely good or very good 
training, with a mean of 5 (6=extremely good), and satisfaction for the education received (mean of 4.8), the same respondents viewed the quality 
of the training received in general with a considerable lack of confidence. A very high number of respondents considered that ‘basic qualifications’ 
as a personal trainer were either ‘extremely easy’ or ‘very easy’ (approximately 28% for each); and 28% chose somewhat easy. A mean of 2.3 
(1=extremely easy) reflects the lack of confidence in the ease with which persons can qualify to be fitness professionals. The question ‘How frequently 
do you observe Personal Trainers operating outside the limits of their competency?’ received a broad range of responses, with a standard deviation 
of 1.4, and a worrying 14.3% of valid responses indicated very frequently or extremely frequently. A significant number noted that they had observed 
others acting outside of their competence, and a significant minority (38%) considered that competence was infrequently assessed. 
Discussion: This lack of confidence in standards of professional conduct and training is concerning given the high legal standard that is required to 
be met. Even a newly qualified fitness instructor or personal trainer is expected to adhere to the standard of the ‘reasonably competent professional 
personal trainer’. The case law highlights the importance of compliance with basic standards of professional conduct and the potential for inadequately 
trained graduates failing to adopt appropriate practices, giving rise to legal liability for injuries sustained.
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8 Sharpening appreciation of scope of practice limits in the Australian fitness industry

P. Keyzer1*    J. Dietrich2*    V. Jones2    K. Norton3*    B. Sekendiz4*    S. Gray5*    C. Finch6    1La Trobe University    2Bond University    3University of South Australia 
4Central Queensland University    5Monash University    6Federation University

Background: There is incontrovertible evidence that involvement in safe physical activities within a person’s zone of proximal development helps reduce 
the risk of disease and morbidity. However, as the Australian fitness industry grows and attracts new clientele, there is a risk that habitually sedentary 
people may injure themselves by participating in overly vigorous exercise. The competency of fitness professionals and the adequacy of their training to 
handle this growing clientele of potentially high risk individuals are important. Fitness professionals are perceived a source of knowledge by their clients 
and this places them in a position of responsibility and trust which they must be careful not to exceed by going beyond the scope of their training.
Methods: National survey of fitness professionals (n=1178) recruited by convenience sampling using social media platforms; questionnaire built 
from focus group research using nominal group technique in eight facilities across four Australian States. The survey items were designed on a 
6-point Likert Scale and mean responses were computed. A six point scale was used to avoid participants regarding the midpoint of a 5 or 7 point 
scale as a neutral position. All data was downloaded directly to SPSS, extensive data cleaning, and recoding of some of the demographic industry 
profile variables was undertaken prior to analysis to better reflect the distribution of responses.
Results: The national survey revealed the majority of fitness professionals (69%) were regularly being asked to provide nutrition advice to 
customers (scaling from somewhat frequently to extremely frequently). Additionally, 90.4% of fitness professionals stated they felt competent 
providing advice about nutrition. However, 85% of respondents stated that a basic qualification was easy to obtain. The question ‘How frequently 
do you observe Personal Trainers operating outside the limits of their competency?’ received a broad range of responses, reflected in the high 
standard deviation, and a worrying 15% of valid responses selected very frequently or extremely frequently. 
Discussion: Fitness business owners and fitness professionals have a duty of care to their clients to provide them advice within, and not beyond, 
their competency. The data indicates that more work needs to be done to ensure that fitness professionals are not giving advice beyond their 
training, and that effective training and referral pathways are developed to ensure that this does not take place. The legal risks associated with 
giving incorrect advice will be comprehensively discussed.

9 The development and application of an observational health and safety audit tool for use in Australian fitness facilities

S. Gray1*    P. Keyzer2    J. Dietrich3    V. Jones3    B. Sekendiz4    K. Norton5    C. Finch6    1Monash Injury Research Institute, Monash University 
2School of Law, LaTrobe University    3Faculty of Law, Bond University    4School of Medical and Applied Sciences, Central Queensland University 
5School of Health Sciences, University of South Australia    6Australian Centre for Research into Injury in Sport and it’s Prevention (ACRISP), Federation University

Introduction: It is crucial for fitness facilities to deliver their services in healthy and safe environments in order to minimise the risk of injuries. 
The aim of this study was to develop and pilot an observational health and safety audit tool for use in Australian fitness facilities. 
Method: As part of the Australian Fitness Industry Risk Management (AFIRM) Project an observational audit tool with 83 items was developed to 
assess the health and safety conditions of fitness facilities. After the initial trial at a test facility, the audit tool was revised to ensure only discrete 
and objective answers could be given. On-site observational audits were then piloted at 11 selected regional and metropolitan fitness facilities in 
New South Wales, South Australia, Victoria and Queensland by members of the AFIRM Project team. 
Results: The audits showed that the general environment of all facilities was in a well-kept and tidy state. However, this was not consistent across all 
areas of the facility with free weights equipment observed to be lying on the floor (and not in dedicated storage areas) in 70% of facilities. All facilities 
had separate areas for different types of activities. In the majority of facilities, walkways were kept clear of obstacles, most floor surfaces were in a 
good condition, and the auditors reported that there was adequate room around equipment (able to be used without impeding on others). Only 45.5% 
of facilities were supervised at all times and only 54.5% clearly displayed their rules and etiquette. 
Discussion: These findings suggest that risk management practices in relation to the physical environment in Australian fitness facilities need to 
be improved. It is recommended that fitness facility operators develop supervision policies and ensure that rules and etiquette are easily seen 
and followed. Implementing these risk management strategies should help to minimise the risk of injuries associated with poor health and safety 
conditions and reduce the likelihood of legal liability.

10 Supervision and instruction in fitness facilities: A safety and legal risk management framework

B. Sekendiz1*    P. Keyzer2    J. Dietrich3    K. Norton4    V. Jones3    S. Gray5    C. Finch6    1School of Medical and Applied Sciences, Central Queensland University, Australia 
2School of Law, La Trobe University, Australia    3Faculty of Law, Bond University, Australia    4School of Health Sciences, University of South Australia 
5Monash Injury Research Institute, Monash University, Australia    6Australian Centre for Research into Injury in Sport and it’s Prevention (ACRISP), Federation University, Australia

Background: Fitness facilities have an inherent duty to provide their customers, who participate in the programs and services that they offer, 
with proper instruction and supervision. The lack of, or inadequate supervision, is one of the most common claims for negligently caused injuries. 
The aim of this study was to analyse the risks associated with supervision and instruction given to users of fitness facilities in Australia. 
Methods: As part of the Australian Fitness Industry Risk Management (AFIRM) Project, a nationwide online risk management survey of fitness 
professionals (n=1178, mean age=40) using 6-point Likert Scale questions was administered. On-site observational audits at randomly selected 
regional and central fitness facilities (n=11) in New South Wales, South Australia, Victoria and Queensland were also conducted. 
Results: The descriptive analysis of the relevant survey data indicated that many fitness professionals frequently observed customers misusing 
equipment (42%, n=410), performing poor technique (64%, n=624), and using too heavy weights (48%, n=461). Most of the fitness professionals 
reported that they frequently corrected poor technique (89%, n=813) and considered dedicating the right amount of supervision/care to their 
customers to be easy (85%, n=791). In contrast, the observational audits found a lack of constant supervision in the cardiovascular equipment 
(73%, n=8), weight machine (73%, n=8) and free-weight training (70%, n=7) areas in fitness facilities. 
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Discussion: These findings indicate that fitness facilities in Australia suggest that a lack of supervision and instruction provided by fitness 
professionals could increase the risk of injuries to their customers. Fitness facility managers are advised to utilise risk management strategies 
that include revision of the job description of their fitness professionals and conducting regular job performance appraisals to ensure proper 
and adequate instruction and supervision is given to their customers that can minimise the risk of injuries and subsequent legal liability.

11 Treadmills: Are our backs against the wall?

B. Sekendiz1*    P. Keyzer2    J. Dietrich3    K. Norton4    V. Jones3    J M. Eickhoff-Shemek5    S. Gray6    C. Finch7    1School of Medical and Applied Sciences, 
Central Queensland University, Australia    2School of Law, La Trobe University, Australia    3Faculty of Law, Bond University, Australia    4School of Health Sciences, 
University of South Australia    5School of Physical Education & Exercise Science, University of South Florida    6Monash Injury Research Institute, Monash University, Australia 
7Australian Centre for Research into Injury in Sport and it’s Prevention (ACRISP), Federation University, Australia

Background: Treadmills are one of the most common cardiovascular machines present in fitness facilities. However, treadmill injuries contribute 
to many of the equipment-related injuries in fitness facilities. Improper spacing, placement, and installation of treadmills can increase the risk of 
untoward events and subsequent legal liability for fitness facility operators. The aim of our study was to analyse the spacing and placement of 
treadmills in fitness facilities in Australia.
Methods: As part of the Australian Fitness Industry Risk Management (AFIRM) Project, on-site observational audits at randomly selected regional 
and central fitness facilities (n = 11) in New South Wales, South Australia, Victoria and Queensland compared treadmill spacing and placement 
within the fitness facilities to published industry standards and guidelines. The treadmill with the least spacing at each fitness facility was selected 
for the study. The minimum spacing around a treadmill was measured using a retractable tape measure and recorded in centimetres. The placement 
of treadmills was recorded according to what was within two metres behind the treadmills. 
Results: The average distances surrounding the treadmills (n = 10) were 12.1cm (range = 4cm–25cm) on the left, 12.4cm (range = 3cm–31cm) 
on the right, 74.3cm (range = 3.2cm–156cm) at the front and 105.1cm (range = 45cm–171.5cm) behind. In most of the fitness facilities there 
was a walkway (60%, n = 6) and/or other equipment (60%, n = 6) within two metres behind the treadmills. Other common items behind the 
treadmills were an electric outlet (40%, n = 4) and/or a wall (30%, n = 3).
Discussion: These findings suggest that fitness facilities in Australia are not meeting the criteria for safe space allocations and placement of 
treadmills recommended by leading international fitness equipment manufacturers and standard setting organisations. Fitness facility operators are 
advised to revise the design of their facilities to allocate enough clear space around the treadmills according to the industry recommendations that 
can minimise the risk of injuries or death and the likelihood of legal liability. 

12 Development of a web-based pre-exercise screening tool to support risk management in the fitness industry

K. Norton1*    P. Keyzer2    J. Dietrich3    V. Jones3    B. Sekendiz4    S. Gray5    C. Finch5    1School of Health Sciences, University Of South Australia 
2School of Law, La Trobe University    3Faculty of Law, Bond University    4School of Medical and Applied Sciences, Central Queensland University 
5Australian Centre For Research Into Injury In Sport and It’s Prevention (ACRISP), Federation University

Background: The Australian Fitness Industry Risk Management (AFIRM) Project was developed to explore the operation of rules and regulations 
for the delivery of safe fitness services. This involved promoting an understanding of ‘risk’, identifying risks, and reviewing principles, legislation, 
processes and frameworks to be considered in order to effectively manage risk in the sector. The project also explored the processes involved 
in pre-exercise screening when new clients begin exercise programs or significantly upgrade their exercise habits.
Methods: A nationwide online self-report survey completed by 1178 fitness professionals in 2013 found that 24% were unaware of the 
national standard pre-exercise screening system [the Australian Adult Pre-Exercise Screening System (APSS) developed by Fitness Australia, 
Sports Medicine Australia and the Exercise and Sports Science Australia in 2011] and 45% reported using it infrequently. This prompted us to 
develop a free, user-friendly, on-line version of the APSS to assist fitness industry personnel to screen all clients and promote consistency in 
screening methods in Australia.
Results: The website APSS tool allows users to enter client data for a range of medical conditions, signs and/or symptoms of disease, and risk 
factors such as physical activity and sedentary patterns, and smoking habits. Other common risk factors related to cardiovascular, respiratory 
and metabolic conditions are optional. Medications can also be entered and are cross-referenced with measured variables when assessing risk 
factor profiles, for example, normal measured blood pressure because the client is taking anti-hypertensives. A screening decision is made by the 
program and a report generated for printing. The web-based tool is self-building in that a database stores all data entered with the exception of 
any identifying features such as name, address, email/phone details or fitness facility.
Discussion: Objectives of the AFIRM project include promoting quality control and consistency of practices across the fitness industry. This involves 
identifying and managing health and injury risks associated with exercise activities. Pre-exercise screening is an important part of this risk management. 
The APSS web tool allows immediate screening decisions that can help in managing client risk, assist in risk factor profiling clients, and when tracking 
changes over time. Importantly, information can also be assembled from the growing database on how many people are screened, the proportions 
within each risk category, what risk factor profiles are typical for new clients, and other associations among risk factors and lifestyle behaviours. 
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13 Physical activity vs Noncommunicable diseases [NCDs]: An assessment of Global, Regional and National context 
for physical activity policy development, implementation and evaluation

B. Bellew1*    1Bill Bellew Consulting Associates

Background: The development of physical activity policy sits within a Global and Regional context that is very much concerned with the prevention 
and control of Noncommunicable diseases [NCDs]. This context includes the Global Action Plan [GAP] for the Prevention and Control of 
Noncommunicable Diseases 2013–2020, Global Monitoring Framework [GMF] and Action Plan Indicators. Policy makers and policy advocates are 
faced with challenges and opportunities arising from the NCD context. The challenges include: (i) how to ensure the integrity of physical activity 
policy within a paradigm of ‘integrated’ approaches to NCD prevention; (ii) how to frame physical activity policy communications to increase traction 
in an NCD policy environment; and (iii) how to make the case for investment in physical activity policy and programmes in such an environment. 
The opportunities include: (i) applying lessons from across NCD prevention and control to further physical activity policy and practice; (ii) defining 
‘win-win’ scenarios which benefit both physical activity and NCD policy advancement.
Methods: Narrative review of NCD and physical activity policy-related articles, reports and strategy documents published since 2010 in peer-reviewed 
and ‘grey’ literature. Key informant interviews with experts in NCD related policy and practice in the Western Pacific Region.
Results: The narrative review and key informant interviews identifies a set of reports, journal articles and reviews which highlight the current decade as a 
pivotal time in history for policy and practice in NCD prevention and control (including physical activity). These results are summarized in the presentation. 
Discussion: The global and regional policy context has changed/ is changing rapidly. Ability to influence physical activity policy outcomes may 
depend on the depth of understanding, timeliness of response, and proactive engagement of physical activity policymakers, advocates, researchers 
and practitioners. The presentation concludes with a set of recommended actions for physical activity policy development, implementation and 
evaluation at Regional and National level .

14 Turning the Tide: National policy approaches to increasing physical activity in seven European countries

F. Bull1*    K. Milton2    S. Kahlmeier3    1University of Western Australia    2University of Sydney    3University of Zurich

Introduction: A global target to reduce the prevalence of physical inactivity by 10% by 2025 has been set by the World Health Organisation’s 
(WHO). Despite frequent calls for countries to develop supportive national policy to provide direction and clear actions aimed at increasing 
physical activity (PA), there has been insufficient progress in most countries around the world. This study aimed to summarise the national policy 
experiences from seven European countries (Finland, Italy, the Netherlands, Norway, Portugal, Slovenia, Switzerland). 
Methods: Data were collected using the Policy Audit Tool (PAT), a 27-item instrument covering policy development process, content and implementation. 
Data collection was led by country teams and took 18 months. 
Results: All seven countries reported legislation or policy in the education, sport and health sectors. Only some countries identified supportive policy 
in the transport and environment sectors. Five countries reported a stand-alone physical activity (PA) policy and six countries reported national 
recommendations. National PA targets varied in magnitude and specificity whilst policy goals from different sectors revealed opportunities for joint 
action. Only two countries reported a national multi-sector coordinating committee and most countries reported challenges with establishing and 
maintaining cross sector partnerships.
Discussion: This in-depth national policy audit has uncovered similarities and differences between these seven countries and revealed examples of 
policy opportunities for consideration by others. Common challenges were identified and increased efforts are needed to support the development 
and implementation of national policy on PA within the NCD prevention agenda.

15 Creating healthier community sport clubs: The Healthy Sporting Environments Demonstration Project

M. Cameron1*    1VicHealth

Background: The potential for sporting clubs to encourage participation in physical activity is widely recognised, but how do we ensure people have 
a quality participation experience? VicHealth’s 2009 Community Attitudes Survey: Healthy community sporting environments showed strong support 
for healthier grassroots sports clubs, particularly around responsible alcohol consumption and healthy eating. The Healthy Sporting Environments 
Demonstration Project aimed to address some of these issues and to contribute to Victoria’s leadership in promoting good health through sport. 
Methods: Commencing in 2010, 73 clubs in the wider Barwon region in southern regional Victoria, put in place a set of minimum standards to 
improve people’s experience in sports clubs and create environments that encourage healthy behaviours. Clubs were supported by Leisure Networks, 
a Regional Sports Assembly that assists sport and recreation clubs to be successful, sustainable and inclusive, to reduce harmful alcohol use; 
offer more nutritious options at the canteen; reduce smoking in and around the club grounds; increase the number of women and girls, culturally and 
linguistically diverse people, and Aboriginal Victorians in local sport; prevent and manage injuries; and work to reduce spectators’ and players’ 
exposure to harmful UV. The Demonstration Project was evaluated by the Centre for Sport and Social Impact, La Trobe University. 
Results: The evaluation, delivered in October 2013 showed the Demonstration Project was a catalyst for positive change in clubs, with 93% of 
participating club representatives agreeing their club was better as a result of being involved and 95% of club representatives believed that being 
part of the project helped their club focus on health issues in ways they would not have done otherwise. For example, clubs were supported to 
focus on injury prevention strategies, the type of food in the canteen or went entirely smokefree or broader club governance issues. 
Discussion: VicHealth’s pioneering Healthy Sporting Environments Demonstration Project provides a better understanding of how health promotion 
can be embedded within through grassroots sports clubs. Providing welcoming environments, promoting healthy eating and reducing harm from 
alcohol, UV exposure, smoking and injuries can all lead to improved health outcomes for the community. Through the Demonstration Project and 
its evaluation we have identified that many other organisations have a role to play in providing opportunities for people to have healthy, safe and 
welcoming experiences on and off the field.



Supplement to Journal of Science and Medicine in Sport    11

W
ednesday 15 October

16 Workplace flexibility: Does policy influence physical activity and sedentary behaviour in employees?

H. Olsen1*    W. Brown2    N. Burton2    1The University Of Queensland    2School of Human Movement Studies

Introduction Workplace flexibility enables employees to manage their own work hours (e.g. hours per day, start and finish time) and work location. 
This increased flexibility could create time and opportunity to increase physical activity and reduce sedentary behaviour. This study assessed change 
in physical activity and sedentary behaviour in office-based employees following the implementation of a flexible work policy. 
Methods A sample of 24 office-based employees (M=39years, SD=9.4; 62% females) completed an online questionnaire four weeks before 
and six weeks following implementation of a flexible work policy (65% response rate). Physical activity was assessed using items from the 
Active Australia survey to determine time spent in walking, moderate and vigorous activity (minutes/week). Total physical activity was derived by 
summing across the three domains, with vigorous activity weighted by two given the higher intensity. Respondents also indicated sitting time on a 
usual workday at the office and a usual workday at home (minutes/day) for each of travel, work, watching television, computer use (not at work), 
and general leisure. Total sitting time for an office workday and for a home workday was derived by summing across the five domains. Change in 
time spent in physical activity and daily sitting time was compared using Wilcoxon signed-ranks test. 
Results There was no significant difference in total time spent in physical activity, Mdn

pre
=375mins/week, Z=-.29, p>0.05. There was a significant 

increase in total sitting time on a usual workday at the office, Mdn
pre

=454 mins/day, Z=-4.16, p<0.001 and on a usual workday at home, 
Mdn

pre
=600 mins/day, Z=-2.02, p<0.05. Anecdotal evidence suggests that the increase in sitting time on a usual workday at the office was 

due to increases in work sitting time so as to reduce demands for workdays at home and to communicate with colleagues working at home.
Discussion This study found that the implementation of a flexible work policy did not significantly change self-reported physical activity but did 
significantly increase self-reported sedentary behaviour for workdays at home, and to a larger extent, in the workplace. Policy implementation in 
isolation of behavioural change supports may not be sufficient to increase recreational physical activity in employees. Future work is needed to 
confirm the increases in sitting time in the workplace and at home with a larger sample, objective measures, and over a longer follow up period.

17 The ongoing evaluation of the Australian Physical Activity Network (AusPAnet) and the success of its rapidly 
growing offspring GlobalPANet

B. Walker1*    R. Macniven2    T. Shilton1    A. Bauman2    1National Heart Foundation (WA Division)    2Cluster for Physical Activity and Health, University Of Sydney

Background: The Australian Physical Activity Network (AusPAnet) is a joint initiative of the Heart Foundation and the University of Sydney. Launched 
in 2006, it since grown to become the largest physical activity network of its kind nationally and internationally. The network operates as a free 
online communication tool and advocates and supports national PA policies, action plans, guidelines and workforce development. The key output of 
AusPAnet is its fortnightly e-newsletter, supported by a website. The success of AusPAnet resulted in calls for a similar product to be developed for 
a global audience. In June 2012 GlobalPANet was launched. The Global Physical Activity Network (GlobalPANet) is managed by the AusPAnet team 
with support from a global network of contributors and the International Society for Physical Activity and Health (ISPAH). 
Methodology: A key part of the ongoing improvement and success of AusPAnet is the constant online monitoring of member details and their activity 
relating to the website and e-newsletter, collected via the e-news software. Additionally, member surveys have been conducted every 2–3 years, 
with promising and positive results, scaling higher each year. 
Results: Membership numbers have remained consistently high around 3,500 with survey responses of N=350–400. When comparing 2008 
and 2006 survey results, and when using an overall scale of 1–10, 90% rated AusPAnet at 7 or above, compared with 79% in 2006. In the 2013 
survey, 85% found AusPAnet to be moderately or very relevant to their work, 92% of members found AusPAnet moderately or very interesting and 
85% reported AusPAnet increased their knowledge and awareness of physical activity related information. AusPAnet is now a mature product in 
the Australian market, highly rated by its users, has maintained its member numbers and provided a solid model for GlobalPANet.
Discussion: GlobalPANet has already attracted over 1350 members from almost 70 countries and provides members with regular professional 
electronic updates on the latest international physical activity research, policy and practice. It has been up-scaled to include a searchable online 
knowledge base with over 600 policy documents, advocacy updates and research articles and receives contributions from leading professionals 
in all world regions. 
AusPAnet and GlobalPANet fill important communication functions in the physical activity space. The web-based networks are well positioned to 
respond in a timely manner and rapidly disseminate new research, policy and resources. An important future function for the networks is their 
increased use as avenues for professional and consumer advocacy. 

18 Making the link between policy makers, practitioners and research: Awareness, use and perceptions of active 
living professionals

B. Johnson1*    1Heart Foundation of Australia

Introduction: Active living brings together a range of professions including physical activity, built environment, transportation, public health, 
policy makers and other professionals. The role of a knowledge broker is to communicate with a range of sectors and stakeholders to facilitate 
communication and make the link between policy makers, practitioners and research. Acting as a knowledge broker, the Heart Foundation’s Active 
Living program has developed and disseminated numerous evidence-based reviews, position statements, guidelines and policy documents to 
support professionals. To date, objective data on the reach, value and importance of these evidence resources for professionals has been limited.
Methods: In 2013 an online survey was developed with the assistance of a research and evaluation consultant and the National Physical Activity 
Committee. The survey was sent via direct email to a database of stakeholders and also promoted via e-newsletters including the Heart Health 
Network and the Australian Physical Activity Network. De-identified responses were collated using an online survey tool. Thematic analysis was 
used to code open-ended responses and aggregated results were analysed using SPSS. 



W
ednesday 15 October

12    be active 2014

Results: The survey was accessed 615 times, however only 405 participants completed. Of those that completed the survey, 7 were identified not to 
be relevant stakeholders and were removed from the sample. The resulting analytical sample was 398 participants. All Australian States and Territories 
were represented, with the majority of responses coming from Victoria, New South Wales, Western Australia, South Australia and Queensland. 
Most participants were located in metropolitan areas (61%) and were from local government (26%), state government (21%), health services 
(19%) or not for profit (17%) organisations. A broad range of professions were represented including Health Promotion or Community Development 
(32%) and Built Environment (13%) professionals. Participants reported that they accessed information from a range of sources, including: training 
and professional development workshops (62%); data sets (59%); and case studies (59%). Of those who had used Heart Foundation resources, 
the majority reported that they were important to their work. Participants stated a range of barriers and enablers to promote physical activity and 
create healthy communities. Almost 60% of participants reported that they would like further assistance with research evidence.
Discussion: These results highlight the need for the Heart Foundation to continue its role as an active living knowledge broker. These findings 
provide important insights regarding barriers and knowledge gaps which will assist in determining the priority, subject and direction of future 
evidence and policy resources. 

19 Reward the ride: The case for tax incentives to boost active travel

R. Greenland1*    S. Hodge2    1National Heart Foundation Of Australia    2Cycling Promotion Fund

Introduction: Many European countries have well-established tax concessions and financial incentive schemes to encourage active travel, especially 
cycling to work. These schemes are generally low-cost, high-impact initiatives that help change travel behaviour, reduce carbon emissions, ease 
congestion and improve population health. Australian policy is lagging well behind international best practice.
Method: The authors will present policy work undertaken by the Cycling Promotion Fund and the Heart Foundation that presents the economic and 
social case for financial incentives to support active travel, including a UK-style cycle-to-work scheme. The case draws upon evidence including a 
review of the impact of European active travel schemes and analysis of the UK’s maturing cycle-to-work scheme. It also reflects the Heart Foundation’s 
call for the provision of ‘financial incentives (tax and price) for individuals, families and business to make active choices cheaper and easier’ as well as 
the policy priorities set out in the Moving Australia 2030 taskforce report.
Results: While Europeans are embracing active travel, Australia is missing major opportunities to help Australian adults meet new physical 
activity guidelines. 
Discussion: Eight-out-of-ten Australian adults still use a private motor vehicle to travel to work or full-time study, just 14% take public transport, 
4% walk and a mere 2% cycle. The Australian Government provides fringe benefit tax concessions for two million private motor vehicles at a cost of 
$1.7 billion a year (2007–08). But little is offered to encourage commuters to leave the car at home and walk, cycle or take a bus or train to work.

20 Unhealthy product sponsorship of Australian national and state sports organisations

R. Macniven1*    B. Kelly2    L. King1    1Prevention Research Collaboration, University of Sydney    2University of Wollongong

Introduction Marketing of products harmful to the health of children has been found to be prolific across multiple media platforms and in several 
settings, including organised sport through sponsorship promotions. Such sponsorship by companies producing or selling unhealthy products can 
therefore undermine the health benefits inherent in sports participation. The aim of this study was to investigate the nature and extent of unhealthy 
food and beverage, alcohol and gambling sponsorship across Australian national, state and territory level sports governing bodies and identified 
the nature and prevalence of these forms of harmful sponsorship, through an audit of their websites. 
Methods A structured survey tool was used to identify and assess sponsoring companies and products displayed on the websites of the 53 Australian 
national sporting organisations that received government funding from the Australian Sports Commission (ASC) and their corresponding state 
and territory organisations. Identified products were categorised as more or less health promoting, based on criteria developed by health experts 
as part of an earlier Delphi survey. Descriptive analyses were conducted to describe sponsorship arrangements and patterns for specific sports 
and sponsors. The number of times each company appeared as a sponsor overall, and the number of sports that it was associated with, was also 
examined.
Results A total of 1,975 company or product sponsors were identified across 413 websites. Overall, 39 of the 53 sports had at least one unhealthy 
sponsor, and 10% of all sponsors were rated as ‘not health promoting’. The most common industry undertaking unhealthy sponsorship was 
the food and beverage industry (45.5%), followed by the alcohol (38.9%) and gambling (14.6%) industries. Cricket had the highest percent of 
unhealthy sponsors (27%) and the highest number of unhealthy food and beverage sponsors (N=19). Rugby Union (N=16) and Australian Football 
(N=4) had the highest numbers of alcohol and gambling sponsors, respectively. 
Discussion Sport is an attractive avenue for reaching people and promoting products and brands. Sponsorship of Australian peak sporting 
organisations by companies promoting unhealthy food and beverage, alcohol and gambling products is prevalent at the state/territory and national 
level. Commercial benefits of associating brands with positive aspects of sport means this form of marketing reinforces positive brand image and 
association, thus normalizing these products and undermining the health benefits of sport. Regulatory guidelines should be established to limit 
such sponsorship and ensure that it is not translated into promotions that may reach and influence children.
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21 Preparing children for an active start to life: Evidence and implications for promoting movement skill proficiency. 
The importance of young children’s actual and perceived movement skill competence to their physical activity

SYMPOSIUM

S. Slykerman1*    L. Barnett1    N. Ridgers1    C. Stevenson1    1Deakin University

Background: Physical activity levels are associated with (FMS) competence. It has not yet been explored in young children as to whether perceived 
fundamental movement skill competence may also be associated with physical activity. The purpose was to determine if actual and perceived FMS 
skills are associated with young children’s physical activity and whether these associations differ by sex.
Methods: A convenience sample of 136 children was recruited from two Melbourne primary schools. The Test of Gross Motor Development -2 was used 
to evaluate actual FMS competence. Children’s perceived FMS were assessed using a modified version of the Pictorial Scale of Perceived Competence 
and Acceptance for Young Children. Moderate-to Vigorous-intensity Physical Activity (MVPA) was assessed for 7 consecutive days via accelerometers. 
To be included in the analyses, children needed to wear the monitor for ≥8 hours a day for a minimum of 3 days. Mean differences between sexes were 
assessed for actual FMS, perceived FMS, and MVPA using an independent t-test. A regression model was performed with MVPA as outcome, and actual 
FMS as the predictor adjusting for child age, sex, monitor wear time and a sex-FMS interaction term. This model was repeated with perceived FMS. 
Results: Analyses were conducted on 112 children (60 boys, 52 girls) (Mean age=6.5 years, SD=1.0). 70% spoke English at home and 45% of 
parents were not born in Australia. Actual FMS had a mean of 60.4. (SD=11.4) and children’s skills did not differ according to sex (p=0.075). 
Perceived FMS had a mean of 40.4 (SD=4.9) and also was not different according to sex (p=0.100). The mean MVPA was 66.9 minutes (SD=21.2) 
and a highly significant relationship was found for sex, with boys more active (p=0.000). Actual FMS explained 27% of adjusted variance in MVPA 
(β=0.39, p=0.032). Perceived FMS did not explain MVPA (β=0.12, p=0.746). The sex interaction term was not significant in either model (p=0.374, 
p=0.953) and was removed from the respective models.
Discussion: Children’s FMS competence was associated with MVPA and this relationship worked similarly for boys and girls, i.e. once children have 
competence this is associated with more physical activity. Children’s perceptions of their FMS may not be an indication of the level or duration 
of physical activity at this age but even so, activities which build skill and promote positive self-perception are warranted as these relationships 
strengthen as children age.

22 Setting them up for lifetime activity: Play competence perceptions are important to physical activity in young 
children

L. Barnett1*    N. Ridgers1    J. Salmon1    1Deakin University

Introduction: Having positive physical self-perceptions is important for physical activity in older children and adolescents. In young children, 
perceived competence in skill-related play activities might be associated with physical activity. The purpose was to determine: i) reliability of a new 
subscale to assess perceptions of play skill competence, ii) sex differences in play skills, and iii) if these skills are associated with young children’s 
physical activity. 
Methods: A convenience sample of 78 children (43 boys, 35 girls) aged 5–8 years (M=6.6, SD=0.93) was recruited from two Melbourne primary 
schools. A pictorial scale was developed using the format and item structure from the Pictorial Scale of Perceived Competence and Acceptance 
for Young Children (potential scores 6–24). Six skills provided a coverage of Australian childhood skill-related play activities: two water-based 
(swimming and ‘boogie boarding’, lie and paddle on a board in surf or pool), three concerning the use of wheeled objects for mobility (bike and scooter) 
with one especially reliant on balance (skating/blading), and lastly, climbing (a rope). Children were individually assessed seven days apart to 
assess play skill reliability. Moderate- to vigorous-intensity physical activity (MVPA) was assessed for 7 consecutive days via accelerometers. To be 
included in analyses, children needed to wear the monitor for ≥8 hours a day for ≥3 days. A general linear model with MVPA as outcome, play 
competence as the predictor and adjusting for child age, sex and monitor wear time was performed. 
Results: Internal consistency (n=74) (test 1: 0.57, test 2: 0.62) was adequate and test retest reliability was very good (ICC=0.77, LCI 0.66, UCI 0.85). 
Boys and girls were not different in their perceived play competence (Boys 19.1, Girls 18.9, t (76)=0.301, p=0.764). Perceived play competence 
was predictive of MVPA (B=1.53, t(73)=2.27, p=0.026) explaining 24% of adjusted variance. 
Discussion: Hip mounted accelerometers typically do not estimate water-based activities (i.e. swimming, boogie boarding) and underestimate 
cycling, scooting, skating/blading, and rope climbing. Interestingly, these findings suggest that play skill perceived competence may be a good 
indicator of overall physical activity in young children. These novel findings emphasise children need exposure to a wide range of activities in 
order to develop the self-perception needed to engage in physical activity. As some of these skills are ‘activities for life’ (e.g. swimming, cycling), 
further research could investigate perceived competence of early play skills as a longitudinal predictor of physical activity. 

23 Factors influencing Physical Education teacher’s instruction, assessment and confidence when teaching 
Fundamental Movement Skill

N. Lander1*    L. Barnett1    H. Brown1    A. Telford2    1Deakin University    2Royal Melbourne Institute of Technology

Introduction: A substantial proportion of young people have lower physical activity (PA) levels than desirable for good health, furthermore, physical 
activity declines throughout adolescence, particularly in females. Fundamental movement skill (FMS) competence is positively correlated with PA, 
but FMS proficiency is low, especially in girls. Physical Education (PE) provides an opportune environment to develop FMS. In addition, assessment 
‘for’ learning, focusing on the ‘process’ of the skill has potential to raise the overall achievement of low achievers. Therefore, assessment ‘for’ 
learning may have the potential to raise the standards of FMS performance, positively influencing girls PA. 
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Purpose: To investigate PE teachers’ assessment practices with regards to FMS in Year 7 girls. 
Methods: Australian PE teachers were recruited to an online survey. Teachers provided information on: years of teaching experience, level of FMS 
training (both pre-service and in-service); and level of confidence in verbally and practically demonstrating seven FMS. Teachers also reported on 
assessment practices: their use of process-based assessment and ‘ideal’ assessment regularity (that is, diagnostic, formative and summative). 
Independent t tests were conducted to investigate factors potentially influencing FMS assessment, and general linear models explored factors 
influencing teachers’ confidence levels when demonstrating FMS.
Results: 168 PE teachers completed the survey. Only half (49.6%) had received more than several FMS lectures/tutorials during their degree. 
Many (69.9%) had undertaken no more than four hours of professional development in FMS since finishing their degree. Most (97.9%) did assess 
the FMS proficiency of their students. However, of those that did, the assessment quality was variable: 43.8% did not use the ‘ideal’ assessment 
tool, and only just over half (56.2%) assessed regularly enough. Neither years of experience nor confidence level influenced assessment 
practices. However, the more training a teacher had in FMS, the more likely they were to use the ideal assessment frequency (t=4.168; p=0.000) 
and processes (t=1.541; p=0.002). Years of teaching experience and training in FMS did not explain confidence in presenting FMS, however, 
years of teaching experience was significantly negatively associated with confidence in practical demonstrations of FMS (t=-2.31: p=0.022). 
Discussion: Training in FMS appears to make a difference in teachers’ assessment practices and yet teachers had limited training in FMS. FMS 
education should be a priority inclusion in pre-service PE teaching programs and professional development.

24 A pilot study to evaluate the efficacy of the ‘Launchpad’ gymnastics programme at developing children’s motor 
coordination and fundamental movement skills. 

J. Rudd1*    D. Farrow1    L. Barnett1    J. Berry1    E. Borkoles1    R. Polman1    1Victoria University

Introduction: FMS levels in primary school children are low, therefore, interventions are required. Launchpad is an easy to follow primary school 
gymnastics movement curriculum specifically developed for classroom teachers to develop FMS and related underlying body coordination in a 
sequential and progressive manner. A pilot study examined the efficacy of the Launchpad curriculum on FMS development and motor coordination 
compared to the regular PE curriculum.
Methods: A 10 week intervention was delivered by a Gymnastics Australia Coach and PE teacher for 8 weeks. Children were aged 6–12 years 
from one school in Melbourne. The experimental group consisted of 56 (29 boys; 32 girls; n=23 grade 2; n=18 grade 4 and n=15 grade 6) and a 
control group of 57 (32 boys; 25 girls; n=22 grade 2; 20 grade 4 and n=15 grade 6) children. The children were assessed using the Test of Gross 
Motor Development – 2 and the Korpen Coordination test fuer kinder (KTK). 
Results: Repeated measures analysis of variance was carried out on age appropriated scores, for overall FMS and body coordination for grade 2, 4 
and 6 separately. There was a significant time main effect for both the FMS Quotient and KTK Quotient for all year groups indicating that the children 
in all groups improved their performance from pre to post-test. Significant interaction effects were found for grade 4 (P=.001; Eta=.26) and grade 6 
(P=.004; Eta=.26) for FMS Quotient. The experimental group improved more than the control group for grade 4 whereas the control group improved 
more than the experimental group for grade 6. The change in the experimental group in grade 4 was mainly due to improvements in object control 
(P=002; Eta=.23). Although both groups improved in locomotor skills at grade 6 the control group improved significantly more (P<,001; Eta=.53). 
For the KTK there were significant time main effects for each grade level for side jump, move sideways and leap but not for the balance task. Finally, 
condition main effects showed that grade 4 experimental group scored higher on balance and side jump than the control group.
Discussion: The results suggest that the gymnastic program can have beneficial effects on FMS and coordination but that these effects might be 
more pronounced in children aged 8–9. 

25 Improving the health-related fitness and movement skills of adolescent boys from low-income communities: 
The ATLAS cluster RCT

AWARD FINALIST

J. Smith1*    P. Morgan1    R. Plotnikoff1    K. Dally1    J. Salmon2    A. Okely3    T. Finn1    D. Lubans1    1Priority Research Centre in Physical Activity and Nutrition, 
School of Education, University of Newcastle    2Centre for Physical Activity and Nutrition Research, Deakin University    3Interdisciplinary Educational Research Institute, 
University of Wollongong

Background: The high prevalence of youth obesity and the likelihood of weight status tracking into adulthood support the need for preventive strategies. 
Interventions targeting youth are clearly warranted, but evidence suggests that school-based obesity prevention interventions have been more 
effective for younger children, and for adolescent females compared with adolescent males. Adolescent males living in low-income communities are at 
increased risk of obesity, yet apart from our pilot study, no previous interventions have specifically targeted this group. The objective of this study was 
to evaluate the 8-month effects of the ‘Active Teen Leaders Avoiding Screen-time’ (ATLAS) RCT on body composition, muscular fitness and movement 
skill competency in a sample of adolescent boys considered ‘at risk’ of obesity. 
Methods: The ATLAS intervention was evaluated using a cluster RCT conducted in 14 secondary schools in low-income areas of New South Wales, 
Australia. Participants were 361 adolescent boys (aged 12 to 14 years) failing to meet international guidelines concerning physical activity 
(i.e., <60 mins/day of MVPA) or screen-time (i.e., >120 mins/day). The multi-component intervention was guided by Self-Determination Theory 
and Social Cognitive Theory and involved teacher professional development, provision of fitness equipment to schools, face-to-face physical activity 
sessions, lunch-time student mentoring sessions, researcher-led seminars, a smartphone application and website, and parental strategies for 
reducing screen-time. Outcome measures included body mass index (BMI), waist circumference, percentage body fat, muscular fitness (push-ups 
and hand grip strength), and resistance training skill competency.
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Results: Overall, there were no significant intervention effects for BMI, waist circumference, or percent body fat. Subgroup analyses with 
overweight/obese participants indicated a trend in favor of intervention boys for all body composition outcomes. Significant group-by-time 
interaction effects were observed for muscular endurance (mean, 0.9 reps, 95% CI, -0.1 to 1.8, p=.04) and resistance training skill competency 
(mean, 4.7 units, 95% CI, 3.4 to 6.0, p<.001), but not for maximal strength. 
Discussion: While ATLAS did not achieve short-term improvements in body composition for the intervention group overall, there was a trend 
for overweight/obese boys. Though not statistically significant, these changes may have clinical relevance. This study demonstrates that a 
multi-component school-based intervention can have a positive impact on muscular fitness and movement skills among adolescent boys attending 
schools in low-income communities.

26 Improving fundamental movement skill competency among children attending schools in low-income communities: 
The SCORES cluster RCT. 

K. Cohen1*    D. Lubans1    P. Morgan1    R. Plotnikoff1    R. Callister1    1University Of Newcastle

Introduction Physical activity levels and fundamental movement skill (FMS) competency are consistently lower among children living in low-income 
communities. Proficiency in a range of FMS is associated with a positive physical self-concept and may serve as a protective factor against the 
decline in physical activity typically observed during adolescence. The purpose of this study was to evaluate the impact of the Supporting Children’s 
Outcomes using Rewards, Exercise and Skills (SCORES) program on perceived and actual movement skill competency in children attending 
primary schools in low-income communities. 
Methods The 12-month SCORES intervention was evaluated using a cluster randomized controlled trial. The socio-ecological model provided a 
framework for the intervention, which included the following components: teacher professional learning, student leadership workshops, physical 
activity and FMS policy review and recommendations, physical activity and FMS equipment packs, parental engagement (newsletters, FMS homework 
and parent evening) and community links with local sporting organizations. The study sample included 25 classes from 8 primary schools located in 
low-income communities. Participants were 460 children (54.1% girls) aged 8.5±0.6 years. Perceived competence (Harter’s Self-Perception Profile) 
and FMS competency (Test of Gross Motor Development-2; 6 locomotor and 6 object-control skills) was assessed at baseline, mid-program (6-months) 
and posttest (12-months). Linear mixed models, adjusted for sex, age and school class (included as a random factor), were used to assess the impact 
of the intervention.
Results At mid-program, there were no statistically significant between-group differences in FMS competency or perceived competence. At posttest, 
(study’s primary time point), there were statistically significant between-group differences for overall FMS competency (4.71 units; 95% CI, 
-0.19 to 9.60; P=0.049) but not for locomotor (2.08 units; 95% CI, -0.03 to 4.19; P=0.150) or object-control (2.46 units; 95% CI, -1.27 to 6.19; 
P=0.068) subscales. There were no statistically significant between-group differences for perceived competence (0.09 units; 95% CI, -0.91 to 1.09; 
P=0.984).
Discussion A 12-month school-based multi-component intervention improved actual, but not perceived movement skill competency among children 
attending primary schools in low-income communities. The findings demonstrate the potential for socio-ecological framed, multi-component 
school-based interventions to improve movement skill competency in children. 

27 State of the epidemiological evidence on physical activity, sedentary behaviour and cancer

B. Lynch1,2    1Cancer Epidemiology Centre, Cancer Council Victoria    2Melbourne School of Population and Global Health, The University of Melbourne

Epidemiological studies conducted over the past thirty years suggest that there is convincing or probable evidence that physical activity reduces 
the risk of colon, breast and endometrial cancers, and possible evidence for the risk reduction of prostate, ovarian and lung cancers. Insufficient 
research has accumulated to similarly categorise the evidence in relation to sedentary behaviour and cancer risk; however, it seems that prolonged 
sitting may increase the risk of colorectal, endometrial, ovarian, and possibly lung cancers. It is unclear what type, domain, duration and intensity 
of physical activity or sedentary behaviour are required for significant risk reduction or increase. This understanding has been hampered by a focus 
on ‘exercise’ (as distinct from a broader focus on the physical activity spectrum), and by a reliance on self-report measures to assess physical 
activity and sedentary behaviour. Whether there are particular population subgroups that may benefit from increasing physical activity, or reducing 
sedentary behaviour, is also largely unknown. 

28 Translating research into practice: The healthy living after cancer partnership project

E. Eakin1*    S. Hayes2    M. Haas3    M. Reeves1    A. Goode1    J. Vardy4    F. Boyle5    J. Hiller6    G. Mishra1    M. Jefford7    B. Kocwara8 
W. Demark-Wahnefried9    K. Courneya10    L. O’Brien11    A. Boltong12    G. Sharplin13    S. McKiernan14    E. Robson1    1The University Of Queensland,  
School of Population Health, Cancer Prevention Research Centre    2Queensland University of Technology, School of Public Health and Social Work    3University of Technology 
Sydney, Centre for Health Economics Research and Evaluation    4University of Sydney, School of Medicine, Concord Clinical School    5Mater Hospital, Patricia Ritchie Centre 
for Cancer Care & Research    6Swinburne University of Technology, School of Health Sciences    7Peter MacCullum Cancer Centre, Australian Cancer Survivorship Centre 
8Flinders University, Flinders Centre For Innovation In Cancer    9University of Alabama At Birmingham, Comprehensive Cancer Center    10University of Alberta, Behavioural 
Medicine Laboratory    11Cancer Council New South Wales    12Cancer Council Victoria    13Cancer Council South Australia    14Cancer Council Western Australia

Introduction: There is considerable evidence for the efficacy of physical activity, diet and weight loss interventions in improving health behaviours 
and health outcomes for cancer survivors, but very limited uptake of such interventions into clinical or population health practice. Healthy Living 
after Cancer (HLaC) is an evidence-based, telephone-delivered lifestyle program targeting physical activity, healthy eating and weight control 
among cancer survivors following treatment. This paper describes the process of translating the HLaC intervention into practice in collaboration 
with state-based Cancer Councils and a team of multidisciplinary Australian and international scientists; it also outlines the implementation and 
evaluation plan for this national study.
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Methods: Cancer councils were approached as they had an existing service delivery model (ie, the Cancer Helplines). A two-year translation process 
involved numerous contacts with Cancer Council stakeholders (ie, initial emails, followed by phone calls and face-to-face visits to present research 
evidence), with emphasis on the “fit” of the HLaC program with Cancer Council policy and strategic planning. Ten national and international academic, 
clinical and program and policy investigators were engaged via extension of established research collaborations. A trials group-sponsored Concept 
Development Workshop was held, which solidified partner buy-in and led to a collaboratively-developed Partnership Proposal submitted to the NHMRC.
Results: The HLaC project was funded upon first submission. It aims to integrate lifestyle intervention (and its evaluation) into the existing practices 
of the four partner Cancer Councils (NSW, VIC, SA, WA). The project plan involves three phases over five years: infrastructure and capacity building; 
implementation and evaluation; and advocacy for continued funding, pending successful findings. Primary outcomes in this single-group, pre-post 
design dissemination study are related to program implementation: adoption (ie, patient referrals from cancer treatment centres); reach, retention 
and representativeness of program participants (ie, cancer survivors); fidelity of program implementation and evaluation by the Cancer Councils; 
participant and staff satisfaction; documentation of the fixed and recurrent costs associated with program delivery. Secondary (participant-reported) 
outcomes are: physical activity and dietary behaviour change, weight and quality of life.
Conclusions: National and international guidelines recommending physical activity, a healthy diet and weight control for cancer survivors, along 
with prioritisation of translational research, provided the context in which research advocacy efforts supporting HLaC translation were grounded. 
An integration of evidence, utilisation of existing models of care delivery, engagement with multiple stakeholders, and capacity building are critical 
to the translation of interventions to improve healthy living after cancer. 

29 Physical activity and health-related quality of life in long-term Dutch colorectal cancer survivors within the 
EnCoRe study

AWARD FINALIST

E H. van Roekel1*    M JL. Bours1    J JL. Breedveld-Peters1    K. Meijer2    S. Sanduleanu3    G L. Beets4,5    M P. Weijenberg1    1Department of Epidemiology, 
GROW – School for Oncology and Developmental Biology, Maastricht University, Maastricht, The Netherlands    2Department of Human Movement Science, NUTRIM School 
for Nutrition, Toxicology and Metabolism, Maastricht University, Maastricht, The Netherlands    3Department of Internal Medicine, Division of Gastroenterology and Hepatology, 
Maastricht University Medical Center+, Maastricht, The Netherlands    4Oncology Center University Hospital Maastricht, Maastricht University Medical Center+, Maastricht, 
The Netherlands    5Department of Surgery, Maastricht University Medical Center+, Maastricht, The Netherlands

Background: Previous research has shown that moderate-to-vigorous physical activity (MVPA) may beneficially influence the health-related quality 
of life (HRQoL) of colorectal cancer (CRC) survivors. Moreover, emerging evidence suggests that light physical activity (LPA) might also confer 
health benefits in this, mostly elderly, population with a high prevalence of co-morbidities. We investigated independent associations between 
self-reported MVPA, LPA and HRQoL in long-term CRC survivors within the Energy for life after ColoRectal cancer (EnCoRe) study.  
Methods: In this cross-sectional study (N=151), stage I-III CRC survivors treated between 2002 and 2010 at Maastricht University Medical Center+, 
the Netherlands, were preselected via the Netherlands Cancer Registry and recruited by mail. Levels of MVPA (≥3 METs) and LPA (1.5–3 METs) in 
min/week were assessed by the Short QUestionnaire to ASsess Health-enhancing physical activity (SQUASH), which measures the frequency, duration 
and intensity of commuting, household, work and leisure activities. HRQoL was assessed by the European Organization for the Research and Treatment 
of Cancer Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30). Relationships between quartiles of MVPA, LPA, and HRQoL (EORTC 100-point 
subscales) were analysed by multivariable linear regression models adjusted for demographic and clinical factors, and LPA or MVPA level, respectively. 
Results: Participants (62% male) were on average 69.8 years of age (range: 47–96), and reported mean levels of MVPA and LPA of 779.8 (0–5520) 
and 898.5 (0–8040) min/week, respectively. In multivariable analyses, increasing quartiles of MVPA and LPA were independently associated with a 
higher physical functioning score (mean difference between highest (Q4) versus lowest quartile (Q1): 14.5, 95%CI: 5.1–23.9; and 10.2, 0.2–20.3, 
respectively; both p

trend
<0.05). Additionally, increasing quartiles of LPA were significantly associated with a higher role functioning score (Q4 versus 

Q1: 19.5, 95%CI: 6.9–32.1; p
trend

<0.01), independent from MVPA. No associations were observed between MVPA or LPA and the EORTC global 
health/quality of life, emotional and social functioning, and fatigue subscales. In all multivariable models, the presence of multiple (≥2) co-morbidities 
as a covariate was significantly associated with lower HRQoL and higher fatigue scores (p<0.05).  
Discussion: Our findings show that both self-reported MVPA and LPA were favourably related to the HRQoL of long-term CRC survivors, suggesting 
that, besides MVPA, LPA is likely a promising target for lifestyle interventions to improve HRQoL. Future research on physical activity and CRC 
survivors’ HRQoL should include objective measurements obtained with activity monitors to prevent bias by potential over-reporting of physical 
activity levels, and investigate longitudinal relationships in a prospective setting. 

30 Improving the wellbeing of young people with disabilities: An exploratory study of factors contributing to physical 
activity participation

G. Bowman1*    A. Wright1    A. Crettenden1    R. Roberts2    1Novita Children’s Services    2The University of Adelaide

Introduction: Physical activity can buffer psychological stress and promote health benefits. A population who is vulnerable to sedentary behaviour, 
as well as developing psychological problems, are people with a disability. While existing research has explored the barriers and facilitators of 
physical activity participation for adults with disabilities, little research has taken the perspective of young people with disabilities, or that of 
practitioners who facilitate access to physical activity programs. 
Methods: Self-report surveys exploring the barriers and facilitators of physical activity participation were sent to 125 young people with disabilities 
aged 10–17 years who were clients of Novita Children’s Services ConnectABILITY program, which supports access to recreation and sporting 
activities. Completed surveys were received from 28 young people. Additionally, semi-structured interviews were conducted with six health 
practitioners to explore perceived facilitators and barriers of physical activity for their clients. 
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Results: Outcomes of thematic analysis of qualitative data from young people and practitioners identified facilitators of physical activity participation: 
socialisation; accessibility; inclusivity; sport specific factors; and “enrolment initiative”. Barriers included: bodily limitations; self-restrictions; the nature 
of sport; time constraints; practical limitations; and “enrolment initiative”. 
Discussion: The theme “enrolment initiative” can act as a barrier or facilitator to physical activity participation, and has not been identified in previous 
research. This finding is significant because it indicates the initiative of others (such as a parent or therapist) to enrol a young person in a physical 
activity program can be an important factor to increase a child’s physical activity participation. However, if a parent enrols a child who is disinterested, 
or a therapist refers a family not committed to a physical activity program, this can be a significant barrier to participation. This research underlines the 
importance of involving young people in the decision to become active, whilst also ensuring their parents/caregivers are committed to supporting this 
decision and/or working with the family to raise awareness of the importance of physical activity. Increased awareness and knowledge of facilitators and 
barriers of physical activity for young people with disabilities can assist practitioners to develop interventions to increase the number of young people with 
disabilities who are physically active, and reduce potential barriers to participation. Practice recommendations, such as clinical interventions that could 
support increased physical activity participation in this population and strategies to maintain the number of those who are already active, will be discussed. 

31 In people with rheumatoid arthritis, bone mineral density is lower in those more sedentary and less active

J. McVeigh1,2*    L. Straker1    A. Prioreschi2    M. Makda3    M. Tikly3    1School of Physiotherapy, Curtin University, Perth, Western Australia, Australia 
2Exercise Physiology Laboratory, School of Physiology, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa 
3Division of Rheumatology, Department of Medicine, Chris Hani Baragwanath Hospital, University of the Witwatersrand, Johannesburg, South Africa

Introduction: Moderate and vigorous habitual physical activities have known osteogenic effects. Conversely, increased time spent in sedentary behaviours 
has been independently associated with poor bone mass in healthy populations. People with rheumatoid arthritis (RA) are at an increased risk of 
osteoporosis due in part to poorer physical activity profiles and those with higher RA disease activity also exhibit greater losses in bone mineral density 
(BMD). The assessment of physical activity in people with RA has been largely subjective and activity profiles have been poorly described. We compared 
habitual sedentary, light and moderate activity levels in people with RA who had normal and reduced BMD and evaluated RA disease activity between the 
two BMD groups. Additionally we compared BMD in participants meeting and not meeting physical activity guidelines developed for a rheumatic population. 
Methods: 31 female participants with established RA, recruited from Soweto, South Africa, were assessed for site-specific BMD using Dual X-ray 
Absorptiometry (DXA), and were classified as having either low or normal BMD according to hip peak reference values. Activity profiles were 
measured using Actical accelerometers over a 2 week period. 
Results: 21 participants were classified as having normal BMD and 10 as low BMD. Participants with normal BMD spent on average 2 hours 
less/day in sedentary activity (mean 65(SD 4) % wear time vs. 73(2) %, p<0.01), over 70 minutes more time/day in light activity (23(1) % vs. 18(2) %, 
p<0.01), and over 50 minutes more in moderate activity/ day (12(3) % vs. 8(2) %, p<0.01) than did participants with low BMD. No participants 
performed any vigorous activity. Participants with normal BMD broke up their sedentary time more frequently/day than those with low BMD (72(21) 
vs. 53(18) times/day, p=0.03). There being no differences for pain, fatigue or joint stiffness between the groups, but participants with normal BMD 
had better functional ability (0.96(0.71) vs. 1.57(0.74), p=0.05), and a trend towards lower RA disease activity index (CDAI) than participants with 
low BMD (7.7(6.1) vs. 13.8(10.8), p=0.07). Participants who met the recommended PA guidelines for a rheumatic population had significantly 
lower hip BMD Z scores than patients who did not meet the guidelines (p=0.03). 
Discussion: Less sedentary time and higher light and moderate activity levels were associated with better bone health in patients with RA, and thus 
both should be considered as management options for patients with RA.

32 The influence of long-term exposure and timing of physical activity on new joint pain and stiffness in mid-age women

AWARD FINALIST

G. Peeters1*    M. Pisters2    G. Mishra1    W. Brown1    1The University Of Queensland    2University Medical Center Utrecht

Introduction: Physical activity is a potential target for interventions to prevent joint problems. However, little is known about the volume and timing 
of physical activity that is required to prevent onset of joint symptoms. The aim was to examine the influence of long-term exposure and timing of 
physical activity on new joint pain/stiffness in mid-age women. 
Methods: Data were from 5105 participants (born 1946–51) in the Australian Longitudinal Study on Women’s Health who completed survey items on 
physical activity (1998, 2001 and 2004) and joint pain/stiffness (2007 and 2010). PA was categorized in 5 levels at each survey and summed into a 
cumulative physical activity score (CPA, range 0–12). Associations were analysed using logistic regression, with separate models for the cumulative 
model (using CPA, assuming that the effect of physical activity adds up over time), the sensitive periods model (i.e. physical activity measured at each 
survey in one regression model, assuming that physical activity at some time points is more important than at other time points) and the critical period 
model (i.e. separate regression models for physical activity at each survey, assuming that physical activity at one time point is crucial).
Results: 951 (18.6%) participants reported new-onset joint pain/stiffness. In the cumulative model, CPA was associated joint pain/stiffness when 
included as a continuous variable (adjusted odds ratio [OR] 0.97, 95% confidence interval [CI] 0.95–0.99), but not when included as a categorical 
variable. In both the sensitive periods and critical period models, low to high levels of physical activity in 2001 and 2004 had stronger inverse 
associations with joint pain/stiffness than physical activity levels in 1998. Odds ratios for low, medium and high physical activity compared 
with none in the sensitive periods model were: OR (CI) 1.24 (0.95–1.61), 0.99 (0.78–1.26) and 1.17 (0.92–1.49) in 1998; 0.75 (0.57–0.99), 
0.78 (0.61–0.99), and 0.74 (0.57–0.96) in 2001; and 0.73 (0.55–0.89), 0.81 (0.63–1.04) and 0.77 (0.60–0.99) in 2004. Odds ratios were in 
the same range for the critical period model. The model fit was better for the sensitive periods than the cumulative or critical period models. 
Discussion: In mid-age women, physical activity between the ages 47 and 58 was associated with a lower risk of joint pain/stiffness nine years 
later. Associations were stronger for physical activity in the last six years than for earlier physical activity. 
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33 Objectively measured sitting, standing and stepping: Associations with objectively assessed physical function in 
Australian adults

N. Reid1*    E. Eakin1,3    R. Daly2    N. Owen1,3,4,5,6    D. Dunstan1,3,7,8    E. Winkler1    G. Healy1,3,9    1Cancer Prevention Research Centre, School of Population Health, 
University Of Queensland    2Centre for Physical Activity and Nutrition Research (C-PAN), School of Exercise and Nutrition Sciences, Deakin University 
3Baker IDI, Heart & Diabetes Institute    4Monash University, School of Public Health & Preventive Medicine    5Monash University, Epidemiology and Preventive Medicine 
6University of Melbourne, The McCaughey Centre, School of Population Health    7The University of Western Australia, School of Sports Science, Exercise and Health 
8Monash University, Epidemiology and Preventive Medicine    9Curtin University, School of Physiotherapy

Background: Physical activity and sedentary behaviour have contrasting effects on muscle strength and function. Much of this evidence is derived 
from self-report and/or measures that infer sedentary time from low energy expenditure. The use of postural measures that can accurately distinguish 
between various low-energy expenditure behaviours (e.g., sitting and standing) may provide greater insights into the activity-strength/function 
relationships, including the importance of postural transitions. This study investigated the cross-sectional associations of activity with lower-limb muscle 
strength and functional performance in a sample of Australian adults. 
Methods: A subsample of 739 adults (aged ≥34 years) in the 2011/12 Australian Diabetes, Obesity and Lifestyle (AusDiab) follow-up study wore 
activPAL3 monitors (7-day wear protocol, 24 hours/day) for at least one valid day (10+ waking hours and ≥80% worn). Of these, 635 had an objective 
assessment of muscle strength (isometric Knee Extensor Strength, KES) and functional performance (Timed Up and Go, TUG) and had complete data 
on all covariates (age, sex, depression, waist circumference, and hypertension). Regression models, adjusted for confounders (significant at p<0.2), 
were used to examine the associations of the time (hours/day) spent in the activPAL3-derived activities (sitting, standing, and stepping) and postural 
(sit-to-stand) transitions with KES (kg/ lower limb length [cm]) and TUG speed (m/s). Sitting, standing and transitions models were further adjusted 
for stepping time; transition models were also adjusted for sitting time. Interactions by age (years) and sex were also tested. 
Results: On average (mean±SD), participants (mean age=58.7, range 36–89 years) spent 8.7±1.8 hours sitting, 4.8±1.5 hours standing, 
2.0±0.6 hours stepping, and made 51±14 sit-stand transitions per day. Each hour of stepping per day was associated with 0.05kg/cm (95%CI, 0.01, 
0.08 kg/cm) greater strength (p=0.021). Other associations were not statistically significant (p≤0.05), and weak (per hour of activity or 15 transitions, 
<0.06kg/cm KES or <0.02m/s TUG). While age was inversely associated with KES (r2=0.21) and TUG speed, (r2=0.19) (p<0.001), associations of 
activities with these outcomes did not vary significantly (p≥0.05) by age or sex. 
Discussion: This was one of the first studies to examine objectively measured activity (including standing) with objectively-assessed physical function 
in a general adult population. Daily stepping time (of any cadence) was associated with significantly greater lower-limb strength. Cross-sectional 
associations of sitting, standing or postural transitions, with strength and physical function were not observed, independently of stepping time; 
prospective studies are needed that can evaluate changes. 

34 Immediate effects of foot orthoses on single leg squat performance in ‘poor’ performers

AWARD FINALIST

L. Garrick1*    B. Alexander1    A. Schache1    M. Pandy1    K. Crossley1,2    N. Collins1    1Department of Mechanical Engineering, The University Of Melbourne 
2Division of Physiotherapy, The University of Queensland

Background: Aberrant movement control during single leg support is considered to be a contributing factor for running-related lower limb overuse 
injuries. We observed that runners who demonstrate poor control during a single leg squat (SLSq) task have greater knee valgus torque and hip 
adduction angles during SLSq than those with good control. Foot orthoses are commonly used in the prevention and management of lower limb 
overuse injuries, and can improve hip abductor muscle function. However, their effect on dynamic knee valgus has not been evaluated. This study 
investigated the immediate effects of foot orthoses on knee valgus torque and hip adduction angle during SLSq.
Methods: 79 asymptomatic runners (≥20km/week) were filmed while performing five consecutive SLSq repetitions on their dominant limb 
(60° knee flexion). An expert panel rated each video performance as ‘good’, ‘fair’ or ‘poor’ based on criteria evaluating overall, trunk, pelvis, hip and 
knee control. 11 participants who were rated as ‘poor’ performers (6 females; age 31±5.7 years; BMI 22.5±1.7) repeated the SLSq task while 
undergoing biomechanical assessment, under two conditions: (i) barefoot; and (ii) standing on a prefabricated foot orthoses (Vasyli International). 
Ground force data were captured using an embedded force plate, and lower limb kinematic data simultaneously collected using a nine-camera 
VICON motion analysis system. Peak knee valgus torque and peak hip adduction angles were calculated for each squat. Paired t-tests evaluated 
differences in peak knee valgus torque and hip adduction angles between conditions (p<0.05). 
Results: ‘Poor’ performers demonstrated a significant decrease in peak knee valgus torque with foot orthoses compared to the barefoot condition 
(mean difference -0.056 Nm/kg, 95% CI -0.104 to -0.008 Nm/kg). There was no significant difference between barefoot and orthosis conditions 
for peak hip adduction (0.12°, -0.73° to 0.96°).
Discussion: In asymptomatic runners deemed to be ‘poor’ SLSq performers, ‘off-the-shelf’ foot orthoses exert an immediate effect on reducing knee 
valgus torque during SLSq. Importantly, knee valgus torque values approach that observed in ‘good’ performers. Considering the relationship between 
SLSq and jogging biomechanics, this suggests that foot orthoses may be a useful intervention for improving neuromuscular control during running. 
This may have important implications for reducing the risk of injury or minimising symptoms in those with lower limb overuse injuries associated with 
dynamic knee valgus, such as patellofemoral pain. Further research is required to evaluate the effects of foot orthoses during SLSq in injured populations.
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35 The effects of varus bracing for predominant lateral knee osteoarthritis and valgus malalignment after ACL 
reconstruction

H. Hart1*    N. Collins1    D. Ackland1    S. Cowan1    K. Crossley1,2    1The University Of Melbourne    2The University of Queensland

Background: Lateral knee osteoarthritis (OA) is observed in more than 50% of people with knee OA after anterior cruciate ligament reconstruction 
(ACLR). The varus unloader brace is a potential intervention for lateral knee OA after ACRL. It is designed to reduce valgus malalignment and 
provide transverse plane support. This study investigated the immediate effects of a varus brace on knee kinematics and moments in people with 
predominant lateral knee OA and valgus malalignment post-ACLR.
Methods: Quantitative gait analyses were performed on 19 participants (15 males, mean±SD age 37±7 years, BMI 27±3 kg.m-2), with symptomatic 
and radiographic lateral knee OA with valgus malalignment, 5–20 years post-ACLR. Participants walked at a self-selected speed under three 
conditions (random order): i) no-brace; ii) unadjusted brace (sagittal plane support); and iii) adjusted brace (sagittal plane support with varus 
adjustment). Kinematic data were collected using a 9-camera video motion analysis system (Vicon) and 3 embedded force plates (AMTI.) 
Post-processing calculated kinematics, moments, and ground reaction forces for the ACLR knee. First and second peak values were identified 
during stance phase. Data analysis utilised repeated measures analysis of variance (p<0.05).
Results: Compared to no brace, walking with the adjusted brace resulted in greater knee flexion angle (mean difference, 95% confidence 
interval: peak1 -3.2°, -5.0 to -1.3), flexion moment (peak 1: -1.0 Nm/kg.m, -1.5 to -0.5; peak2: -0.8 Nm/kg.m, -1.3 to -0.4), knee adduction 
angle (peak1: -2.5°, -3.6 to -1.3; peak2: 2.6°, -3.7 to -1.4), and adduction moment (peak1: -0.7 Nm/kg.m, -1.0 to -0.5; peak2: -0.7 Nm/kg, 
-1.0 to -0.4). While knee internal rotation (IR) angle decreased with the adjusted brace (peak1: 2.9°, 1.9 to 3.8; peak2: 3.3°, 2.1 to 4.6), internal 
rotation moment increased (peak1: -0.08 Nm/kg.m, -0.13 to -0.02). Similar changes in knee biomechanics were observed with the unadjusted 
brace compared to no brace. Compared to the unadjusted brace, the adjusted brace significantly reduced IR angle (peak 1: -1.4°, -1.9 to -0.9; 
peak 2: -0.9°, -1.5 to -0.2). No other differences were observed between the two brace conditions.
Discussion: In people with predominant lateral knee OA and valgus malalignment post-ACLR, the brace, with or without varus adjustment) may 
be able to mitigate abnormal knee biomechanics associated with knee OA development. The long-term effect of this on progression of lateral 
compartment degenerative joint disease following ACLR requires further investigation.

36 The importance of the contralateral limb in unilateral knee osteoarthritis

W. Bowen1*    R. Hau2    P. Li2    D. Kidgell1    1School Of Exercise And Nutrition Science Deakin University    2Epworth Eastern Hospital

Background: The contralateral limb in individuals with unilateral knee osteoarthritis (OA) plays a pivotal role in compensating for OA knee extensor 
weakness and in reducing aggravation of the OA knee, during functional task such as rising from a chair and negotiating stairs. While directly 
training the OA limbs helps restore strength and function, it has low adherence rates due to the pain and aggravation of directly training this limb. 
Cross education is a neurological phenomenon, in which a unilateral strength training stimulus results in a strength increase in both the trained 
muscle group and untrained contralateral homologous muscle group. Cross education in a unilateral OA cohort may be beneficial as increasing the 
strength of the contralateral limb will increase its capability to compensate during functional tasks, and it may increase the strength of the OA limb 
without directly strength training. The purpose for this study was to determine the effectiveness of unilateral strength training in increasing strength 
of both limbs and its influence on functional performance in participants with severe knee OA.
Methods: 7 OA knee subjects (65.5±7.9) and 6 healthy control subjects (64±3.8) have participated and completed the study to date. OA knee 
subjects completed 12 training sessions over 4 weeks that involved 4 sets of 8–10 repetitions of horizontal leg press. Testing was conducted 
immediately before and after the 4 week training program and again at 12 weeks following the intervention. Testing included isometric MVC knee 
extension, Timed Up and Go (TUG), Stair Climb Test (SCT), Knee Injury and Osteoarthritis Outcome Score (KOOS).
Results: Strength of the knee extensors of the trained limb improved by 22% (±23%); untrained knee extensor strength improved by 15% (±9%); 
TUG improved by 25.2% (±12%) and the SCT improved by 23.7% (±14%); KOOS ADL improved by 20% (P<.05); KOOS Pain improved by 10% 
(P<.05); KOOS QOL improved by 31% (P<.05). Three month post intervention data is currently being collected.
Discussion: Unilateral leg press of the contralateral limb in subjects with unilateral knee OA, results in significant strength gains to both limbs 
with no symptoms or reported aggravation of the OA limb. It also results in improved functional performance as measured by the TUG and SCT, 
whilst subjectively participants reported improvements in pain, quality of life and activities of daily living.

37 Knee biomechanics in people with predominant lateral or medial knee osteoarthritis after ACL reconstruction, 
and healthy controls

H. Hart1*    N. Collins1    D. Ackland1    S. Cowan1    K. Crossley1,2    1The University Of Melbourne    2The University of Queensland

Background: Knee osteoarthritis (OA) after anterior cruciate ligament reconstruction (ACLR) is frequently reported in younger adults. Lateral knee 
OA is more frequently observed following ACLR than in non-traumatic populations and may be associated with distinct knee biomechanics. 
The aim of this study was to compare knee kinematics and joint-moments in people with lateral knee OA after ACLR, medial knee OA after ACLR, 
and healthy controls.
Methods: Individuals with symptomatic (Knee Injury and Osteoarthritis Outcome Score (KOOS) criteria) and radiographic (Kellgren and Lawrence 
Scale) predominant medial knee OA (medial-OA group) or lateral knee OA (lateral-OA group) who had undergone an ACLR 5–20 years previously 
were recruited. Healthy controls (free of knee trauma) were also recruited for this study. Quantitative gait analyses were performed during walking 
trials at self-selected speeds. Post-processing of gait data involved calculation of ACLR knee kinematics and moments. First and second peak 
values were identified during stance phase. Data were statistically analysed using analysis of variance (p<0.05) and presented as mean difference: 
95% confidence intervals. Knee moment data were normalised to body weight and height.
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Results: Ten individuals with medial-OA after ACLR (age 39±8 years, BMI 28±5 kg.m-2); 19 individuals with lateral-OA after ACLR (age 37±7 years, 
BMI 27±3 kg.m-2); and 25 healthy-controls (age 31±6 years, BMI 23±2 kg.m-2) were included in this study. Compared to healthy-controls, 
greater knee flexion angles were observed in those with medial-OA (Peak1: 4.43°, 0.96 to 7.9; p=0.013; Peak2: 5.63°, 0.109 to 11.15; p=0.046) 
and lateral-OA (Peak2: 3.16°, 0.33 to 6.0; p=0.029). The lateral-OA group had significantly lower knee adduction angles than the medial-OA group 
(Peak1: 3.47°, 0.05 to 6.9; p=0.047), and a significantly lower knee adduction moment than healthy-controls (Peak1:-1.08Nm/kg.m, -1.92 to -0.242; 
p=0.013). Both medial-OA and lateral-OA groups had significantly lower internal rotation moment than healthy-controls (Peak1: -0.130Nm/kg.m; 
-0.251 to -0.009; p=0.036, -0.123Nm/kg.m, -0.221 to -0.024; p=0.016, respectively). 
Discussion: People with medial and lateral knee OA after ACLR have different knee biomechanics than healthy controls. People with lateral knee OA 
after ACLR exhibited significantly lower knee adduction angles than those with medial knee OA after ACLR. In addition, people with lateral knee OA 
also had significantly lower knee adduction moments than healthy controls. The results of this study may assist in developing compartment-specific 
interventions for people with lateral knee OA after ACLR.

38 Prevalence of early knee osteoarthritis one year after ACL reconstruction: An MRI evaluation

AWARD FINALIST

A. Culvenor1*    J. Cook2    N. Collins3    B. Vicenzino1    A. Guermazi4    K. Crossley1    1The University Of Queensland    2Monash University 
3The University of Melbourne    4Boston University

Introduction: Anterior cruciate ligament (ACL) injury is a well-established risk factor for the long-term development of knee osteoarthritis (OA) 
regardless of conservative or surgical management. However, little is known about the early morphologic change that occurs following ACL injury 
and reconstruction (ACLR), and whether a recently proposed magnetic resonance imaging (MRI) definition of OA provides enhanced sensitivity to 
detect early-onset OA compared with radiography.
Methods: 111 consecutive patients (71 males, mean age 30±8 years) with primary hamstring-tendon autograft ACLR to a previously uninjured 
knee were examined with the use of a high-resolution 3T MRI scanner one year post-surgery. An experienced radiologist scored the presence 
and severity of specific OA features (bone marrow, articular cartilage and meniscal lesions, osteophytes) using the MRI OA Knee Score (MOAKS). 
From the MOAKS results, the prevalence of MRI-defined OA was evaluated based on recently published criteria. Radiographs were also obtained 
and scored using the Osteoarthritis Research Society International atlas. MRI and radiographic OA prevalence were compared descriptively, 
while logistic regression analysis identified factors associated with MRI-defined OA and specific OA features.
Results: High-resolution 3D MRI revealed medial and lateral tibiofemoral OA in 7 (6%) and 12 (11%) participants, respectively. Patellofemoral OA 
was identified more frequently (n=19, 17%). The femoral trochlea was the joint surface most affected by bone marrow lesions (19%), cartilage 
lesions (31%) and osteophytes (37%). The MRI-OA definition was more sensitive than radiographic criteria, with radiographic medial and lateral 
tibiofemoral OA and patellofemoral OA observed in 3 (3%), 3 (3%) and 5 (5%) knees, respectively. Concomitant medial and lateral meniscectomy 
predicted tibiofemoral OA in the respective compartment (odds ratio 8.9, 95% confidence interval 1.5 to 52.5, and 7.2, 2.0 to 25.5, respectively), 
while higher body mass index (BMI) was associated with the presence of osteophytes in all compartments (OR 3.2, 1.5 to 6.9).
Discussion: The patellofemoral compartment, especially the femoral trochlea, seems to be at particular risk of OA in the first year following ACLR, 
and may help explain the high rates of longer-term radiographic patellofemoral OA. The use of MRI, compared to radiographs, resulted in more 
than three times as many cases of OA being identified. The association with BMI and meniscectomy demonstrates the construct validity of MRI 
criteria. Utilising the enhanced diagnostic utility of MRI to identify early structural OA is encouraged, as it may identify patients who could benefit 
from joint preserving interventions prior to the development of radiographic OA.

39 Single leg squat hip pathomechanics are associated with ankle dorsiflexion restriction in people with 
patellofemoral pain

N. Collins1*    H. Hart1    L. Garrick1    A. Schache1    B. Vicenzino2    K. Crossley1,2    1The University Of Melbourne    2The University of Queensland

Background: Altered frontal and transverse plane hip kinematics during single leg weight-bearing tasks are thought to be important contributors 
to patellofemoral pain (PFP). The closed chain nature of single leg tasks means that hip kinematics can be influenced by more distal mechanics, 
such as foot pronation. This study aimed to determine whether greater hip adduction and internal rotation (IR) during single leg squat is associated 
with foot and ankle movement in people with PFP.
Methods: 39 participants (23 females; mean±SD age 35.4±6.5 years, BMI 24.7±3.6) with chronic PFP (>3 months duration; anterior knee pain 
experienced during patellofemoral loading activities e.g. steps, squatting) underwent clinical and 3-dimensional biomechanical assessment of their affected 
leg (most symptomatic leg if bilateral PFP). Ankle dorsiflexion range of motion was measured using the knee to wall test. Foot mobility was represented 
by the change in arch height and midfoot width (measured at 50% foot length) from non-weight bearing to weight bearing. Lower limb kinematic data 
was collected using a nine-camera VICON motion analysis system, while participants performed five consecutive SLSq repetitions (to 60° knee flexion). 
Peak hip adduction and IR for each trial were calculated, and the average of the middle three trials used for subsequent analyses. Backwards stepwise 
linear regression evaluated the relationship between hip kinematics during SLSq, and clinical measures of dorsiflexion and foot mobility (p<0.05).
Results: Dorsiflexion range of motion was a significant predictor of peak hip adduction (unstandardized β coefficient -0.47, 95% confidence 
interval [CI] -0.85 to -0.1) and peak hip IR (-1.11, -1.97 to -0.024) during SLSq. Adjusted R2 values indicated that dorsiflexion predicted 13% and 
19% of the variance in peak hip adduction and IR, respectively. Midfoot width change and arch height change were not significant predictors of hip 
kinematics, and were not included in final regression models.
Discussion: Aberrant hip mechanics associated with poor performance on the SLSq appear to be related to ankle dorsiflexion restriction, rather 
than foot mobility, in people with PFP. To improve hip mechanics during SLSq in those with PFP, sports medicine practitioners should firstly address 
limitations to dorsiflexion range of motion (e.g. talocrural joint mobilisation, triceps surae release), rather than strategies to support foot mobility 
(e.g. foot orthoses). Adjusted R2 values suggest that other factors are likely to contribute to increased hip adduction and IR during SLSq (e.g. hip 
muscle strength), and these should be investigated in future studies.
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40 Autologous adipose-derived stem cell therapy improves pain and improves function in patients with osteoarthritis

D. Robinson1*    S. Blaber2    1Sydney Sportsmed Specialists    2Regeneus Ltd

Introduction: Stem cell treatments for musculoskeletal conditions have been demonstrated to be safe. There is emerging data on the efficacy of 
treatment for conditions such as human Osteoarthritis. 
Methods: A total of 975 joints in 446 patients received treatment with autologous adipose-derived cell therapy known as HiQCell™. Adipose 
tissue was harvested via a mini-liposuction procedure. The stromal vascular fraction, including a significant proportion of mesenchymal stem cells, 
was isolated from the aspirate mixed with adipocytes, and injected into osteoarthritic joints or tendinopathies. Patients provided informed written 
consent for participation in an observational registry to monitor treatment outcome. Data collected included safety outcomes, pain (numerical rating 
scale), sleep quality (qualitative 5-point scale) and pain medication requirement. A cohort of patients had KOOS assessment, a comprehensive 
score assessing function and symptoms in knees and pre- and post-treatment MR imaging. 
Results: Knees were the most commonly treated joints (66% of joints). The average pain score decreased significantly from 4.7 at baseline to 
2.2 at 6- and 12-months post-treatment, a reduction of 53%. Patients considered responders (>30% reduction in pain), had an average pain 
reduction of 78% at 12-months. No differences were observed in treatment outcome for patients of different age groups (<40 years, 40–60 years 
and >60 years) or between different grades of Osteoarthritis. A significant improvement in KOOS subscales were observed at 6 and 12-months 
post-treatment. A reduction in medication frequency and an improvement in sleep quality were observed. Case studies on the treatment effect of 
HiQCell for Patella Tendinosis and Wrist Osteoarthritis will be discussed. Following treatment over 2 years ago, an elite freestyle snow skier with 
patella tendinosis continues to show improvement in pain and function. Ultrasound imaging revealed substantial in-fill of hypoechoic lesions in both 
tendons at 8-months. A significant reduction in pain, and improvement in ROM and function was obtained by a professional open water yachtsman 
referred for an arthrodesis for grade IV wrist osteoarthritis. 
Discussion: Autologous adipose-derived cell therapy reduces pain and improves function in patients suffering from Osteoarthritis. These effects are 
sustained to at least 12-months post-treatment which is substantially longer than other conventional treatment options such as viscosupplementation 
or corticosteroid injections. Furthermore, stem cells have been shown to prevent the progression of Osteoarthritis and in some cases regenerate 
cartilage. Future work involves investigating the disease-modifying effects of stem cells using biomarkers of disease progression such as MIF and 
CTX-II along with structural outcomes. 

41 Sever’s disease is one of the factors associated with the onset of Osgood-Schlatter disease in Japanese 
elementary soccer players

H. Watanabe1*    M. Fujii2    R. Higashiyama1    N. Takahira1    1Kitasato University    2Funabashi Orthopaedic Hospital

Background: Osgood-Schlatter disease involves traction apophysitis of the tibial tuberosity and is the most common knee joint injury among male 
soccer players of elementary school age. Sever’s disease, also known as calcaneal apophysitis, occurs in growing children aged 8–15 years. 
Generally, apophysitis begins at the most distal parts of the extremities and finishes in the proximal part of the body. Since Sever’s disease is located 
in the distal extremities in contrast to Osgood-Schlatter disease, the onset of Sever’s disease usually occurs at a younger age. The objective of this 
study was to examine the factors associated with Osgood-Schlatter disease in a longitudinal study in terms of whether it is associated with the onset 
of Sever’s disease. 
Methods: The participants in this study were 36 boys (age: 10.2±0.4 years old) from the soccer team of an elementary school. The exclusion 
criterion was showing symptoms of Osgood-Schlatter disease. The participants provided written informed consent prior to this study, and the study 
protocol was approved by an institutional research ethics committee. First, the onset of Osgood-Schlatter disease and Sever’s disease was checked. 
Osgood-Schlatter disease was diagnosed using tenderness of the tibial tuberosity or presence/extent of irregular areas or thickened cartilage of tibial 
tuberosity in an ultrasonographic image. Diagnosis of Sever’s disease involved a positive “squeeze test,” namely, pain being produced by medial and 
lateral compression of the heel, or showing fragmentation of the secondary nucleus in an ultrasonographic image. The diagnosis of Osgood-Schlatter 
disease was performed every six months for two years. From the data of the first investigation, the existence of Osgood-Schlatter disease pathogenesis 
was used as a dependent variable. To investigate the difference in outcome measures for Osgood-Schlatter disease pathogenesis between cases 
with and without Sever’s disease, chi-square test used. Moreover, the odds ratio was calculated using univariate logistic regression analysis.
Results: Osgood-Schlatter disease was seen in 13 cases during the observation period. The participants with Sever’s disease more commonly developed 
Osgood-Schlatter disease than those without it, using chi-square test, with an odds ratio of 5.25, using univariate logistic regression analysis.
Discussion: Although Sever’s disease has a good prognosis, it is strongly associated with the onset of Osgood-Schlatter disease. Therefore, soccer 
players of elementary school age with Sever’s disease should undergo appropriate treatment or prevention before the onset of Osgood-Schlatter disease.
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42 Effects of exhaustive exercise on the Hyperpolarization-activated cyclic nucleotide-gated channels of Rat 
Sinoatrial Node

Y. Chang1*    B. Bo1    1China Institue Of Sport Science

Background: Studies suggest that long-term overloaded exercise may lead to working myocardium injuries, which could form structural bases 
for the occurrence of exercise-induced arrhythmia. However, little is known about the cardiac conduction system which initiates the rhythmic 
contraction of the heart. To explore whether cardiac conduction system is involved in the exercise-induced cardiac injury, This paper discusses the 
subunit mRNA and current density of Hyperpolarization-activated cyclic nucleotide-gated channels (HCN channel) of sinoatrial node at different 
time phrases after exhaustive exercise. 
Methods:180 healthy adult male SD rats were equally assigned into 9 groups, including 1 control groups, 4 groups undergoing single exhaustive 
swimming (O group), and 4 groups undergoing 2-week repeated exhaustive swimming (R group). Rats underwent swimming with loading 
(3% of body weight) on their tails. 2-hour exhaustive swimming was carried out for the repeated swimming groups 6 days per week for a total of 
2 weeks. After 2-week normal feeding, 2-hour exhaustive swimming was carried out for the single exhaustive swimming group. The samples were 
drawn from rats immediately, and at 4, 12, and 24 hours after exhaustive swimming. The mRNA expression of HCN channel subunit in SAN were 
analyzed by real-time fluorescent quantitative PCR, SAN cells isolation and whole-cell patch clamp analysis. 
Results: (1) The HCN1/4 mRNA expression of the single exhaustive swimming group O-0h were significantly higher than that of control group 
(P<0.05, P<0.01), O-0h were significantly higher than that of control group (P<0.01, P<0.05); the HCN2/4 mRNA expression of the repeated 
exhaustive swimming group at 4 time phrases were significantly lower than that of control group (P<0.01). (2) The current density of HCN channel 
of the repeated exhaustive swimming group at 4 time phrases were significantly lower than that of control group and single exhaustive swimming 
group (P<0.01). 
Discussion: The data support exhaustive exercise down-regulating the SAN HCN2/4 mRNA subunit expression, along with the corresponding current If. 
The exhaustive exercise induced remolding of HCN channel may be an important mechanism of exercise-induced sinoatrial node dysfunction.

43 Relationship between fitness levels and whole body DNA oxidation following 2 hours of cycling exercise in 
moderately trained men

N. Yasuda1*    M. Yasuda2    1International Pacific University    2Verda Inc.

Introduction: Exploring how an individual’s fitness level will influence on oxidative DNA modification in response to exercise is a critical biological 
determinant of vulnerability to physiological stress. Although previous studies have shown the correlation between oxidative stress and exercise 
intensity, the relationship between fitness levels (e.g.,VO

2
peak: peak oxygen uptake and anaerobic threshold) and whole body DNA oxidation 

remains to be clarified. The purpose of this study was to determine the relationship between fitness level and whole body DNA oxidation following 
2 hours of prolonged cycling exercise in moderately trained male individuals. 
Methods: Eleven moderately trained men served as the subjects [age: 19.9±1.4 year; height: 171.3±4.0 cm; body weight: 69.0±13.1 kg; body 
mass index: 23.4±3.7 kg/m2; body fat: 15.1±5.1 %; peak oxygen uptake (VO

2
peak): 61.0±9.4 mL/kg/min (mean±SD)]. To determine their peak 

oxygen uptake, all subjects performed an incremental cycling exercise until volitional exhaustion. Each subject performed 2 hours of cycling exercise 
corresponding to a constant power output at 60%VO

2
peak. In order to delay fatigue and prevent hypoglycemia and dehydration, carbohydrate-electrolyte 

solution were consumed every twenty minutes (2 ml/kg body mass) during each exercise protocol. Spot urinary samples were obtained at the 10-min 
period before (Pre) and after (Post) 2 hours of cycling exercise for the later analysis of the urinary 8-hydroxy-2’-deoxyguanosine (8-OHdG) and urine 
specific gravity (USG), which were determined with high performance liquid chromatography and a handheld refractometer, respectively. 
Results: No significant correlations were noted between percent change in urinary 8-OHdG and VO

2
peak, ventilatory threshold, and percent 

VO
2
peak at ventilatory threshold. 

Discussion: Previous studies have reported the relationship between oxidative stress and exercise intensity following exercise in humans. However, 
the relationship between fitness level and oxidative DNA damage following prolonged exercise were still unclear. The findings of the present study 
suggest that 2 hours of moderately prolonged cycling exercise appear not to clarify the significant correlation between fitness level and oxidative 
DNA modification. 

44 Effects of long-duration marching band practice during a summer camp on urinary electrolyte balance in female 
collegiate players

R. Shirade1*    A. Taumi2    M. Yasuda3    N. Yasuda2    1Tohoku University    2International Pacific University    3Verda Inc.

Introduction: At the collegiate level, the daily training intensity and duration of marching band practice has increased. In this respect, measurements 
of the urinary electrolyte concentrations and osmolality play a pivotal role in evaluating exercise-induced dehydration and hyponatremia. The purpose 
of this study was to examine the effects of long-duration marching band practice during a summer camp on urinary electrolyte balance in female 
collegiate marching band players. 
Methods: Nine female collegiate marching band players [age: 20.3±1.2 year; height: 158.6±7.6 cm; body mass: 60.2±14.1 kg; BMI: 26.3±9.6 kg/m2; 
body fat: 27.0±5.1 % (mean±SD)] served as the subjects. All subjects performed daily practice of marching band activities, which lasted a total of six 
to seven hours during a summer camp. Each subject performed at various playing positions (color guard, baryton, snare drum, bass drum, tenor drum, 
trumpet, tuba, mellophone and baritone horn). All subjects consumed a commercially available carbohydrate-electrolyte beverage (104.6 kJ/100 ml, 
CHO 6.2%, Na+ 21 mEq/L) ad libitum during a daily practice. Urinary samples were obtained before (Pre) and after (Post) randomly chosen three 
practicing consecutive days (Days 1, 3, and 5) during the camp for the later analysis of the urinary electrolytes as well as urinary osmolality. The urinary 
electrolytes and osmolality levels were consequently analyzed by an ion-selective electrode analysis method and an osmometer, respectively. 
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Results: Training volume, fluid consumption and environmental conditions were similar over three consecutive days. A two-way (time x day) analysis 
of variance (ANOVA) demonstrated significant main effects of time with respect to the urinary sodium (Pre: 238.5±55.0, Post: 163.6±42.9 for Day 1; 
Pre: 220.8±47.7, Post: 190.8±43.1 for Day 3; Pre: 248.9±60.5, Post: 207.9±37.7 mEQ/L for Day 5, p<0.05) and potassium (Pre: 54.3±16.1, 
Post: 77.8±27.1 for Day 1; Pre: 53.8±18.3, Post: 69.8±26.1 for Day 3; Pre: 46.8±14.2, Post: 81.1±40.3 mEQ/L for Day 5, p<0.05) levels, but not 
across day. In contrast, there were no significant main effects of time and day or interaction concerning the urinary osmolality after a daily practice. 
Discussion: These results suggest that marching band practice on a daily basis during the summer camp appear not to reach the threshold to 
induce hyponatremia although there may be a tendency for players to be in mild dehydration status. The data of the present study can provide 
valuable information about the optimal strategies to prevent health problems for female collegiate marching band players.

45 Effects of repeated bouts of futsal games with and without carbohydrate-electrolyte ingestion on urinary 
electrolytes in men

K. Shibasaki1*    T. Takaki1    N. Yasuda1    1International Pacific University

Introduction: Despite the growing popularity of futsal, there is still a paucity of data regarding the fluid balance imposed on players during games. 
Although many studies have demonstrated the effects of prolonged exercise on hydration status, futsal-specific exercise-induced dehydration and 
hyponatremia remains to be explored. The purpose of this study was to determine the effects of repeated bouts of short-duration futsal games with 
and without ad libitum carbohydrate-electrolyte ingestion on urinary electrolytes in male collegiate players. 
Methods: Nine male collegiate futsal players served as the subjects [age: 19.5±1.1 year; height: 174.1±7.5 cm; body mass: 62.7±5.2 kg; 
BMI: 20.7±1.4 kg/m2; body fat: 12.8±3.2 % (mean±SD)]. The protocol was composed of 5 minutes of warm-up, four 20-minute periods of 
game with 10 minute of rest, and cool-down. Two experimental trials were performed on two different occasions separated by seven days under 
similar environmental conditions. On each occasion, subjects consumed ad libitum either a 6.2% commercially available carbohydrate-electrolyte 
sport drink (CHO-E)(104.6 kJ/100 ml, CHO 6.2%, Na+ 21 mEq/L) or a water placebo (WP) during futsal games. Spot urinary samples were 
obtained before (Pre) and after (Post) over two sessions for the later analysis of the urinary electrolytes (sodium and potassium) levels, which were 
consequently analyzed by an ion-selective electrode analysis method. 
Results: The environmental temperature, relative humidity, and volume of ad libitum fluid intake were similar between two sessions. In light of 
the urinary sodium levels, two-way (time x treatment) analysis of variance (ANOVA) showed significant main effects of time (Pre=220.4±59.3, 
Post=107.8±35.3 for CHO-E; Pre=254.4±57.6, Post=133.3±35.2 mEQ/L for WP, p<0.05). However, no differences across treatment were 
apparent. With regard to the urinary potassium levels, no significant main effects or interactions were observed (Pre=51.0±24.4, Post=59.2±20.9 
for CHO-E; Pre=44.1±19.0, Post=54.7±17.8 mEQ/L for WP). 
Discussion: Previous studies have reported exercise-induced dehydration and hyponatremia in various kinds of sport activities. The findings of the 
present study indicate that the type of fluid ingestion appears not to be different when futsal games are in short-duration. The results of this study 
provide unique insight into selected physiological responses related to fluid balance during exercise in collegiate futsal players. Such insight will 
help to establish more specific and effective guidelines and strategies of improving the safety of players.

46 Effects of twelve days of rapid weight reduction on urinary electrolyte balance in female collegiate judo players

M. Yasuda1*    H. Kado2    T. Furuya2    T. Yano2    N. Yasuda1    1Verda Inc.    2International Pacific University

Introduction: Rapid weight reduction has been proven to negatively influence a number of health-related parameters. Specifically, a great number 
of judo athletes are at risk of health injuries and a proper weight managing regimen for judo is essential for monitoring. However, little data is 
available regarding weight control programs in female judo players. The purpose of this study was to elucidate the cumulative effects of weight 
reduction during consecutive days on urinary electrolyte balance in female collegiate judo players. 
Methods: Thirty two nationally ranked university female judo players [age: 19.7±1.2 year; height: 161.8±5.6 cm; body mass: 64.4±14.2 kg; 
BMI: 24.4±4.2 kg/m2; body fat: 27.3±6.0 % (mean±SD)] were served as the subjects. All subjects continuously managed to reduce their weight 
12 days prior to a competition. Urinary samples were obtained before (PRE) and after (POST) judo practice on three different days (DAY 1=the day 
after starting weight reduction; DAY 5=mid-term of weight reduction; DAY 9=later-term of weight reduction before the competition) for the later 
analysis of the urinary electrolytes as well as urinary osmolality. The urinary electrolyte and osmolality levels were consequently analyzed by an 
ion-selective electrode analysis method and an osmometer, respectively. 
Results: One-way ANOVA revealed a significant alterations over time course concerning the urinary sodium (DAY 1-PRE=114.1±59.3, 
DAY 1-POST=90.3±68.6; DAY 5-PRE=118.5±64.0, DAY 5-POST=83.4±61.8; DAY 9-PRE=118.6±67.4 mEQ/L, p<0.05) and potassium 
(DAY 1-PRE=43.8±14.9, DAY 1-POST=74.9±20.0; DAY 5-PRE=54.9±24.5, DAY 5-POST=82.2±28.2; DAY 9-PRE=60.8±22.1 mEQ/L, p<0.05) 
levels. Moreover, significant dehydration status were observed over weight reduction process based on urinary osmolality (DAY 1-PRE=1052.1±146.4, 
DAY 1-POST=969.5±135.3; DAY 5-PRE=1060.9±145.8, DAY 5-POST=960.6±136.8; DAY 9-PRE=1024.1±127.6 mOsm/kg  H

2
O, p<0.05). 

Discussion: These findings of the present study indicate that female judo athletes appear to be in dehydration status during weight reduction although 
there were no cumulative effects of urinary electrolyte imbalance. Furthermore, these results concerning urinary electrolyte balance over weight 
reduction process draw attention to its usefulness as exercise-induced dehydration and hyponatremia before and after judo training. 
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47 Salivary α-amylase and IgA responses to repeated bouts of short high-intensity exercise tests in recreationally 
active men

K. Tateishi1*    A. Kishimoto1    M. Higa1    N. Yasuda1    1International Pacific University

Introduction: A short high-intensity exercise test (e.g., the Wingate test) has been commonly used to measure the anaerobic power and muscle 
metabolism. The monitoring of salivary biomarkers in response to high intensity exercise-induced stress provides insights into the assessment of 
mucosal immune function. The purpose of this study was to examine the effect of repeated bouts of Wingate tests (short-duration intermittent and 
maximal effort exercise) on the levels of salivary α-amylase and IgA levels in male collegiate cyclists. 
Methods: Twelve male collegiate cyclists [age: 20.3±0.6 year; height: 170.7±3.9 cm; body mass: 63.3±7.3 kg; BMI: 21.7±2.2 kg/m2; body fat: 
13.8±4.3 %; VO

2
peak: 58.8±9.0 mL/kg/min (mean±SD)] served as the subjects. The exercise intervention consisted of two consecutive, all-out 

30-second Wingate leg cycling tests (0.075 kg/kg body weight), which were separated by ten minutes of recovery. Unstimulated saliva was 
collected before (PRE) and immediately after first (WIN1-POST) and second (WIN2-POST) completion of each exercise testing protocol for the 
later analysis of salivary α-amylase and IgA levels. Salivary α-amylase and IgA levels were determined by an enzymatic assay and turbidimetric 
immunoassay, respectively. 
Results: In light of salivary α-amylase activity, one-way analysis of variance (ANOVA) showed a significant elevation (WIN1-PRE=81.6±50.5, 
WIN1-POST=215.0±140.1, WIN2-POST=315.4±246.5 U/mL, p<0.05) as the tests were repeated. In contrast, ANOVA for salivary IgA excretion 
demonstrated no significant increase (WIN1-PRE=9.3±2.9, WIN1-POST=11.4±3.9, WIN2-POST=13.0±3.0 mg/dL). 
Discussion: Previous studies have reported that repeated bouts of high intensity exercise induced immunosuppression, although there were 
conflicted results due to different study designs. The results of this study suggest that two repeated bouts of acute, intermittent, and maximal 
effort exercise with sufficient time of recovery appear to have similar IgA concentration with an augmented secretion of salivary α-amylase activity, 
which implies a low incidence of upper respiratory tract infection.

48 Like all young men I set out to be a genius…where did it all go wrong?

D. Green1    1University of Western Australia

Cardiovascular diseases remain the principal causes of global death and disability. Obesity continues to rise in all OECD 
countries and there has never been a more sedentary population of humans than 21st century Westerners. At the same time, 
the number of type 2 diabetics in China now exceeds 114 Million, an increase of 22 Million since 2007 (equivalent to the 
population of Australia).  Given the unprecedented changes in occupational physical activity, unbanisation and caloric availability 
in recent decades, it has been suggested that the historic trend for successive generational prolongation in life expectancy may 
soon come to an end.
As a means of tacking this global challenge, the efficacy of exercise/PA-based interventions has historically been judged by their capacity to 
modify established CV risk factors (BP, lipids, overweight/obesity). In the early 2000’s, a series of studies undertaken in Prof Green labs at UWA, 
Royal Perth Hospital (RPH) and the Research Institute for Sport and Exercise Sciences (RISES) in Liverpool (UK), in adults and children with obesity, 
type 2 diabetes, and CV risk factors, led to a new paradigm regarding the relationship between exercise and risk. These studies demonstrated 
that improvements in vascular health can occur as a result of exercise training in the absence of changes in traditional risk factors. Such findings 
concurred with clinical experience in the Exercise Rehabilitation Services at RPH, established by Prof Green in the 1990’s. These patients with 
coronary disease and end-stage heart failure were optimally medically managed, yet exhibited improvements in CV health as a result of the 
personalised exercise programs. On the basis of these clinical and empirical observations, Prof Green proposed in 2003 the existence of a 
“risk factor gap”, the inability of modest changes in CV risk factors to explain the substantive benefits of exercise in terms of CV mortality. This 
proposition was later supported by epidemiological evidence suggesting that <50% of the impact of exercise on CV outcomes could be explained 
by traditional risk factor modification. Through the early 2000’s, Prof Green’s research teams embarked on a series of novel experiments aimed 
at “defining the risk factor gap”, by investigating the direct haemodynamic effects of exercise on cardiovascular adaptation. This work pioneered 
non-invasive imaging to investigate the effects of exercise and exercise training in vivo and established the direct effects of exercise on arterial 
health in conduit arteries (responsible for cardiovascular events), resistance arteries (responsible for blood pressure control) and small arteries 
(associated with microvascular morbidities).
Prof Green has split this talk into three sections: A brief reflection on historical studies (Why am I here?), a consideration of some useful lessons 
learnt (what have I learnt of value to the audience?) and a speculation regarding the future (what discoveries await us?)
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THURSDAY 16 OCTOBER PAPERS AT A GLANCE

Time Session Title Presenter Room Paper

0930 – 1030 Keynote High Performance Thinking – Lessons learnt from high performance around 
the world

Darren Burgess Royal Theatre 49

0930 – 1030 Keynote Too Much Sitting, Too Little Exercise and Chronic Disease Prevention Neville Owen Bradman 50

1100 – 1230 Symposium Predicting outcomes in sport: Issues related to the measurement and analysis 
of load and injury

Paul Gastin Royal Theatre 51

Challenges in the High Performance Field Darren Burgess 52

Data collection in high-performance sport: Is it making a difference? Tim Gabbett 53

Defining injury in studies to assess the role of load on injury risk Caroline Finch 54

The AIS consensus statement on the definition of injury and illness Michael Drew 55

Improving load / injury predictive modelling in sport: The role of data analytics Sam Robertson 56

1100 – 1230 Symposium Heart Foundation’s Blueprint for an Active Australia 2014–2017: 
Power through partnership

Melanie Chisholm Bradman 57

Why is advocacy a priority strategy for physical activity? Trevor Shilton 58

Tools of the trade – the role of ‘blueprints’ and ‘charters’ as a foundation for 
successful public health advocacy 

Rohan Greenland 59

Bridging the research / policy divide – lessons from the Blueprint for an 
Active Australia 

Melanie Chisholm 60

Strengthening the case; a snap shot of the changing evidence landscape Jo Salmon 61

1100 – 1230 Shoulder 1 Reliability of Hand Held Dynamometry compared to Externally-Fixed 
Dynamometry for Shoulder Internal and External Rotation Strength Ratios

Kylie Holt Menzies 62

Ultrasound determination of rotator cuff tear reparability Andrew Tse 63

Correlation of Hand-Held and Externally-Fixed Dynamometry with Isokinetic 
Testing for Assessing Shoulder Internal and External Strength Ratios

Kylie Holt 64

Ultrasound-guided versus blind subacromial corticosteroid injection for 
subacromial impingement

Lisa Hackett 65

Effect of glenohumeral abduction on supraspinatus repair tension Jacqueline 
Hawthorne

66

Are the symptoms of calcific tendonitis due to neoinnervation and/or 
neovascularisation?

Lisa Hackett 67

Variability in upper and lower subscapularis during shoulder motion Charlotte Ganderton 68

How do SLAP-repairs compare with Bankart repairs? Pieter Haen 69

1100 – 1230 Hip/Groin Acute groin injuries in 109 athletes – Clinical and radiological findings Andreas Serner Nicholls 70

Kinematic And Kinetic Changes In An Single Leg Drop Landing Task Following 
Athletic Groin Pain Rehabilitation

Chris Richter 71

Electromyographic characteristics of gluteus medius and gluteus minimus 
during running in a healthy population

Rachel Neate 72

Changes in three-dimensional cutting biomechanics following athletic groin 
pain rehabilitation

Chris Richter 73

Normative profiles for hip strength and flexibility in elite footballers Andrea Mosler 74

Kinematic And Kinetic Changes In A Hurdle Hop Task Following Athletic Groin 
Pain Rehabilitation

Chris Richter 75

Hamstring muscle activation during high-speed overground running: 
Impact of previous strain injury

Matthew Bourne 76

1100 – 1230 Measurement Breaks and Beyond Genevieve Healy Fitzroy 77
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Expressing personalised exercise doses in the daily energy expenditure 
equivalents

Vadim Dedov 78

The validity of the GENEActiv wrist-worn accelerometer for measuring 
sedentary behaviour in free living

Toby Pavey 79

Validity of a computerised use of time recall tool for estimating sedentary 
time: The Multimedia Activity Recall for Children and Adults

Sjaan Gomersall 80

Past-day recall of sedentary time: Validity of a self-reported measure of 
sedentary time in a university population

Bronwyn Clark 81

Validation of the Sensewear Mini activity monitor in 6–12 year old children Christel Van Loo 82

Misclassified standing time may bias assessments of sedentary accumulation 
patterns when using non-postural accelerometer data

Elisabeth Winkler 83

Predictive Validity of the BodyMedia SenseWear Armband in Children 
with Cerebral Palsy

Barbara Joschtel 84

1100 – 1230 Early Childhood Promoting physical activity in early childhood- current challenges and future 
opportunities

Jill Hnatiuk Murray 85

Maternal facilitation of physical activity and young children’s physical activity 
levels across the day

Jill Hnatiuk 86

Sitting time among young children in childcare: Differences by sex, age, 
weight status and socio-economic status

Yvonne Ellis 87

How are young children’s outdoor play time and screen time associated with 
their social skills?

Trina Hinkley 88

Relationships between standing and stepping time and executive functions in 
children aged 3–5 years

Tony Okely 89

1330 – 1500 Symposium Load Management/Monitoring AIS Bradman 90

1330 – 1500 Cardio Metabolic 
Health

Exercise as cardiovascular medicine??  What type of drug is this Daniel Green Menzies 91

Association between sedentary behaviour and weight gain: A longitudinal 
study of middle-aged adults in New South Wales, Australia

Adrian Bauman 92

Replacing sedentary time with standing, physical activity, and sleeping: 
Associations with all-cause mortality in a cohort of 201,129 Australian adults

Emmanuel 
Stamatakis

93

Potential impacts on cardio-metabolic risk biomarkers of reducing sitting time 
by increasing standing or stepping

Genevieve Healy 94

The association between accumulated physical activity and BMI in young and 
mid-aged women

Toby Pavey 95

Is light-intensity physical activity beneficially associated with cardio-metabolic 
risk biomarkers?

Bethany Howard 96

1330 – 1500 Knee (ACL) Polymorphisms of the matrix metalloproteinase-3 gene and the risk of 
musculoskeletal soft tissue injuries

Andrea Gibbon Nicholls 97

Genes involved in the angiogenesis pathway associated with anterior cruciate 
ligament injury risk

Alison September 98

Interactions between Collagen Gene Variants and Risk of Anterior Cruciate 
Ligament Rupture

Michael Posthumus 99

Evidence suggesting interactions between protoeglycan encoding genes and 
the COL5A1 gene may modulate risk of anterior cruciate ligament ruptures

Alison September 100

Factors Associated with Anterior Knee Pain 12 Months Follow Hamstring 
Tendon Autograft ACL Reconstruction

Adam Culvenor 101

Returning to sport after ACL reconstruction varies according to different 
physical functioning and contextual factors

Kate Webster 102
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Return to sport and quality of life in people with knee symptoms 5 to 20 years 
following anterior cruciate ligament reconstruction

Stephanie Filbay 103

Return to sport outcomes after revision anterior cruciate ligament reconstruction Kate Webster 104

1330 – 1500 Shoulder 2 Tape versus suture – effect on outcomes post arthroscopic rotator cuff repair RuiWen Liu Sutherland 105

Primary versus revision arthroscopic rotator cuff repair – an analysis in 360 
consecutive patients

Aminudin 
Shamsudin

106

Use of an abduction pillow and re-tear rate at six months following 
arthroscopic rotator cuff repair

Elise Carpenter 107

The effect of concomitant glenohumeral joint capsule release during rotator 
cuff repair – a comparative study of 195 patients

Jordan McGrath 108

The temporal outcomes of open versus arthroscopic knotted and knotless 
rotator cuff repair over 5 years

Thomas Lucena 109

Reverse vs. total shoulder arthroplasty: X-ray, range of motion and strength Elie Haddad 110

The outcome of arthroscopic stabilisation using PEEK knotless anchors in 
140 consecutive patients

Nurojan  
Vivekanand- 
amoorthy

111

A short-term prospective clinical study of synthetic (ePTFE) interpositional 
patch repair for irreparable rotator cuff defects

Lijkele Beimers 112

1330 – 1500 Active Transport Why is street connectivity associated with transport walking? Examining the 
role of neighbourhood destinations

Javad Koohsari Fitzroy 113

Neighbourhood socio-economic disparities in active and sedentary transport Rachel Cole 114

Have the wheels stopped turning? Prevalence and predictors of cycling 
among Australia schoolchildren

Alison Carver 115

Cycling for transport and recreation: Associations with neighbourhood attributes Kristi Heesch 116

Socio-Economic Disparity in Bicycle Use for Transport Takemi Sugiyama 117

Active commuting amongst school children and adolescents in a rural area 
of South Africa

Eva Craig 118

The Motivation for Active Travel to School Survey (MATSS): 
Instrument Development and Initial Validity Evidence

Rhiannon White 119

1530 – 1700 Symposium Subsequent Injury – why its proper categorisation matters for injury prevention Caroline Finch Bradman 120

A new classification scheme for the coding, analysis and reporting of the 
incidence and impact of subsequent sports-related injury

Caroline Finch 121

Subsequent injury in National Sporting Organisations: Towards a national 
reporting system

Michael Drew 122

An overview of how studies discuss and report >1 musculoskeletal injury 
in an individual

Lauren Fortington 123

Why proper categorisation matters for injury prevention Implications 
for clinical practice

Jill Cook 124

Subsequent Injury in Women’s Water Polo Miranda Wallis 125

1530 – 1700 Clinical/Cutting 
Edge 2

The athlete and the flu vaccine: melodrama, common sense or ignorance? Janell Lautermilch Menzies 126

Effects of four weeks intermittent exposure to hypoxia environment and or 
endurance exercise on glucose homeostasis and body weight in obese mice 
with Type 2 diabetes

Yun Wang 127

Validity and Reliability of a Tibial Accelerometer for Measuring Ground 
Reaction Forces

Damian Raper 128
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A new view of the foot Peter Milburn 129

The Relationship Between Speed, Body Weight and Load on the AlterG Treadmill Damian Raper 130

Oral contraceptive use and adaptation to high intensity interval training in 
recreationally-active women

Mia Schaumberg 131

Evidence of long term durability of autologous tenocyte injection for treatment 
of chronic lateral epicondylitis

Ming Hao Zheng 132

Using digital image correlation to examine in-vivo localised Achilles tendon strain Michael Ryan 133

Autologous tenocyte injection (ATI) for treatment of gluteal tendinopathy: 
a pilot study

Ming Hao Zheng 134

The Development of an Online Sports Injury Management System Jordan Young 135

1530 – 1700 Exercise Science 2 Mechanical nasal dilation does not improve cycling performance Douglas Whyte Nicholls 136

Assessing the Energy Expenditure of Elite Female Soccer Players Using the 
SenseWear Pro Armband

Jocelyn Mara 137

Impact of warm-up intensity on simulated team-sport running performance Douglas Whyte 138

What does the WBGT Index tell us; is it a useful index of environmental 
heat stress?

John Brotherhood 139

Does the 5-0-5 test measure change of direction speed? Mark Sayers 140

Influence of increment magnitude and exercise intensity on VO
2
 kinetics, 

time to steady state and tissue oxygenation
Craig McNulty 141

How do the Shuttle Walk Test and the Upright Cycle Test Compare as 
Measures of Cardiorespiratory Fitness in Stroke Survivors?

Ashlee Dunn 142

Dopamine D1 Receptor Mediates Caffeine-influenced Exercised Performance, 
Thermoregulation and Brain Neurotransmission

Xinyan Zheng 143

1530 – 1700 New Technology 
and Children

Emerging technologies for physical activity behavior change in children and 
adolescents: Opportunities, challenges and future directions

David Lubans Fitzroy 144

Outcomes from the ATLAS school-based intervention incorporating 
smartphone technology for adolescent boys: A cluster RCT

David Lubans 145

Learning ‘on the move’: A combined numeracy and physical activity program 
for primary school children

Melanie Vetter 146

PACE: A Group Randomised Controlled Trial to Increase Children’s Break-time 
Playground Physical Activity

Anne-Marie Parrish 147

Effects of games centered professional learning on physical education 
outcomes in primary school: RCT of the Professional Learning for 
Understanding Games Education (PLUNGE) intervention

Andrew Miller 148

iMobile technology and immobile students: How mobile learning technology is 
changing the primary school classroom physical environment

Erin Howie 149

Active Video Games: Are they an effective approach to reducing sedentary 
time and increasing physical activity in children?

Leon Straker 150

Physical activity, physical education and academic performance Dick Telford 151

1530 – 1700 Adult Behaviour 
Change

ActiveSmart Physical Activity Behaviour Change Program Melissa Rudez Murray 152

Testing the efficacy of a gender-tailored intervention to prevent weight regain 
in men: The SHED-IT Weight Loss Maintenance RCT

Philip Morgan 153

Empowering Sedentary Adults to Reduce Sedentary Behaviour: Success with 
a Technology-Based Physical Activity Monitor

Faisal Barwais 154
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Heart Foundation Walking – Encouraging Australian’s of all ages 
to be active and social

Kylie Philips 155

Improvements in weight, HbA1C and fitness following lifestyle intervention: 
The PULSE trial for type 2 diabetes prevention in men

Elroy Aguiar 156

Variable bed and wake times and relationships with physical activity 
and dietary quality

Mitch Duncan 157

1530 – 1700 Older Adults Predictors of physical activity and fitness in a 6-month, home-based physical 
activity program for older adults: MOVES

Kay Cox Swan 158

Behaviour change to promote healthy ageing in over 50s: Physical activity, 
function and health results from the Agewell trial

Jeanette Thom 159

The effects of pole walking and regular walking on physical and psychosocial 
health in older adults: A randomised controlled trial

Juliette Fritschi 160

Swimming and other sporting activities and falls in older men: Longitudinal 
findings from the Concord Health and Ageing in Men Project (CHAMP)

Dafna Merom 161

Older adults’ views on sports and physical activity complexity: The match and 
mismatch to the professional’s taxonomy

Katarina Kraft 162

Exercise and Quality of life in older adults: Is walking as beneficial as other 
exercises?

Erin Mathieu 163

49 High Performance Thinking: Lessons learnt from around the world

KEYNOTE

D. Burgess1*    1Port Adelaide Football Club

High Performance in an elite sporting context typically includes prudent use of technology and advanced programming /monitoring practices. This 
might include, but is not limited to, the use of microtechnology to monitor player external workloads and, force platforms and ballistic measurement 
systems to assess force production and acceleration, and biotechnology to assess player responses to loads induced. 
The integration of these technologies/practices into an elite team sport environment produces many challenges for the sports medicine practitioner. 
For example, those wishing to include only evidence-based practices will be frustrated by the lack of directly applicable field-based research, 
although this trend is slowly reversing. Additionally, coaches/managers often dictate training schedules and not always in line with common Sports 
Medicine programming principles
This keynote will discuss different High Performance philosophies represented in different environments around the world. The lecture will also 
address successful and unsuccessful loading patterns and Sports Medicine Department roles and responsibilities

50 Too Much Sitting, Too Little Exercise and Chronic Disease Prevention

KEYNOTE

N. Owen1*    1Baker IDI Heart & Diabetes Institute

The wide-ranging population-health benefits of participation in moderate-to-vigorous physical activity (MVPA) – particularly in reducing the burden 
of excess adiposity, type 2 diabetes, cardiovascular disease and major cancers – remain largely unrealised. However, findings from across the 
evidence spectrum of physical activity and public health are taking research, practice and policy in some helpful new directions. A key insight is 
that, even for those who meet public health guidelines on physical activity, there are deleterious metabolic consequences of the 7 to 10 hours of 
sitting that they can be exposed to each day. Several large-scale prospective epidemiological studies have now shown sitting time (controlling for 
MVPA) to be related to all-cause, cardiovascular and cancer mortality. A focus on too much sitting can be helpful in addressing physical inactivity in 
several settings: transport, school, workplace, domestic environments and leisure contexts. This presentation will deal with relevant evidence from 
epidemiology; device-based measurement; breaking up sitting time; light-intensity activity; human experimental studies; findings on environmental 
determinants; and, the outcomes of real-world intervention trials showing feasibility and likely benefits of behavioural change. Directions for future 
research and implications for chronic disease prevention policy and practice will be proposed.

THURSDAY 16 OCTOBER PAPERS AT A GLANCE
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51 Predicting outcomes in sport: Issues related to the measurement and analysis of load and injury

SYMPOSIUM

P. Gastin1*    1Centre for Exercise and Sport Science, Deakin University

Introduction: The prescription of training and the stress associated with training and competition are critical for athletic adaptation. A fine balance 
exists in determining and prescribing optimal physical load, with negative consequences including underperformance, overtraining, injury and 
illness. The accurate and precise monitoring of physical load therefore has important implications for athlete performance management. However 
the measurement of physical load is complex; specifically both external and internal parameters have been used in the literature, with a range of 
objective and subjective approaches proposed in their quantification. As a result, research investigating the relationships between load and both 
positive (e.g., performance) and negative (e.g., injury) outcomes often achieve only part of their objectives.
The aim of this symposium will focus on issues related to the measurement and analysis of load and injury data in sport. 
Method: Papers related to each aspect of this aim will be presented, with a particular focus on defining and measuring load and injury in team sports. 
Analysis techniques for handling the complexity and magnitude of data available will also be presented. Following the four papers, a discussion will 
focus on providing recommendations for the conduct of future applied research and practice in this area.
Paper 1: Challenges in the High Performance field 
Paper 2: Data collection in high performance sport: Is it making a difference? 
Paper 3: Defining injury in studies to assess the role of load on injury risk 
Paper 4: The AIS consensus statement on the definition of injury and illness
Paper 5: Improving load/injury predictive modelling in sport: The role of data analytics 
Panel discussion: Recommendations for applied research and practice
Improved and sustained performance represents a universal goal of athletes, coaches and support staff. At any given point, the current status of 
an athlete will determine the likelihood for success, as well as the potential for undesirable outcomes such as underperformance, overtraining, 
injury and illness. Athlete characteristics such as age, fitness, anthropometry, genetics, muscle function, training history and technique are known 
to influence performance outcomes. They have also been linked to injury risk. While some risk factors are preventable or modifiable, other factors 
may simply need to be managed. As such the objective of planning and athlete performance management centers on balancing needs, demands 
and risks in an informed and progressive manner. Beyond athlete characteristics and state, the prescription and measurement of ‘stress’ or ‘load’ 
will define the level of adaptation or maladaptation. In team sports, the prescription of load is performed at both an individual and team level, 
while the demands of weekly competitive match-play can be varied, unpredictable and outside the control of coaching and support staff.
This presentation will provide an overview of an athlete performance model and a general introduction to the symposium ‘Predicting outcomes in sport: 
Issues related to the measurement and analysis of load and injury.’ It will present a number of research case studies from professional Australian 
football, using these to highlight the approaches and challenges associated with the analysis of complex data to predict outcomes in sport.

52 Challenges in the High Performance field

D. Burgess1*    1Port Adelaide Football Club

Recently, there has been an increasing use of scientific practice in the high performance environment. Human resources and employed support staff in 
fields such as fitness, strength and conditioning, nutrition, physiotherapy and medicine are commonplace in professional and semi-professional sporting 
clubs. The successful integration of these resources, along with elite coaching is important to team fitness, injury prevention, injury rehabilitation 
and overall performance.
One of the primary aims of these multidisciplinary teams is to enable individual athletes to perform at their peak whilst ensuring overall team 
objectives are not compromised. This requires knowledge of both individual and team strengths and weaknesses, as well as careful monitoring 
of team physical and mental status.
The challenge for astute practitioners in the applied Sports Science/Sports Medicine field is to apply relevant research to high performance 
practice. Difficulties arise here due to the often clinical nature of the publication process and the limited availability of applicable real-world data.

53 Data collection in high-performance sport: Is it making a difference?

T. Gabbett1,2*    1School of Exercise Science, Australian Catholic University    2School of Human Movement Studies, The University of Queensland

While sport scientists have been employed within high-performance sporting organisations (e.g. Australian Institute of Sport) for several decades, the 
addition of these professionals to elite professional sporting teams is a relatively new concept. Consequently, more “data” is being collected by high 
performance sporting teams than ever before. An important question that is often asked by coaches (and athletes) is “what is being done with all of 
these numbers that are being collected?” and “is the question driving data collection, or is data being collected in search of a question?” Clearly, the 
collection of data in itself should not be viewed as the sole role of the sport scientist, nor should data be collected without some conceptual involvement 
from the key stakeholders (e.g. coaching staff and sport scientist). Rather, data collection should be performed with a specific purpose and end-point in 
mind: (1) why are we collecting this data? (2) how are we going to analyse this data?, and (3) how is this data going to improve performance? 
An important role of sport scientists within the high-performance sporting environment is the measurement of athlete “workloads”, “fatigue”, and 
“well-being”. However, the lack of uniformity and standards within this field reflects poorly on the validity of the methods employed and the sport 
scientists who employ those methods. With so many professional teams using so many different indices of “workloads”, “fatigue”, and “well-being”, is it 
(a) a case that one team is monitoring these “top secret” variables better than anyone else?, or (b) no-one in high performance sport has a clue? While 
the answer to these questions most likely lie somewhere between the two, based on analyses performed at several different high-performance sporing 
teams, it is clear that very few are using an evidence-based approach to workload monitoring, with many high performance managers preferring to 
use their own “interpretation” of the research evidence. This presentation will discuss the role of the sport scientist in the high-performance sporting 
environment, the importance of collecting data not numbers, and the value of using evidence, in a practical way to make a difference to sport.
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54 Defining injury in studies to assess the role of load on injury risk

C. Finch1*    1Australian Centre For Research Into Injury In Sport and Its Prevention (ACRISP)

Introduction: Relating loads to injury risk is only as good as the measurement of both factors. There has been a long history of debate about how to 
define sports injuries. Injury definitions have ranged from restricting studies to injuries (1) requiring medical attention (2) leading to time loss from 
participation, (3) any pain or suffering, or (4) combinations of these. International consensus statements for injury definitions have also been widely 
published, but they have not necessarily been developed from the point of view of relating load to injury risk. The relationship between load and 
injury will depend on what definition is used.
Methods: A narrative review of international consensus statements for sports injury definitions and their direct relevance for research linking 
injuries to training load. The consensus statements are also summarised using the Injury Definitions Concept Framework (IDCF) as a new way of 
looking at the categorisation of sports injuries based on who is most adversely impacted by them (the athlete, the sports body or health/medical 
service providers).
Results: International consensus statements on sports injury definitions have been published for cricket, soccer, rugby (union and league), tennis, 
horse racing, athletics and multi-sport events. Injury data collection contexts include sports performance, clinical examination, and athlete self-report 
approaches. Not all consensus statements, however, provide definitions that are fully useful for studies into load as a risk factor. Analysis and data 
collection methods that allow for the collection of injury risk factor data (especially load) over time, rather than just at baseline, will provide the most 
useful information.
Discussion: Injury data collected through sports performance and athlete self-report contexts are the most relevant to professional and community 
athletes, as well as to training and competition settings. This makes them also the most relevant to studies exploring load as an injury risk factor. 
As loads vary over a playing season, data collection and analysis methods should also allow for time-varying covariates to more accurately 
determine the relationships between load and injury risk in well-designed prospective cohort studies.

55 The AIS consensus statement on the definition of injury and illness

M. Drew1,2*    M. Wallis1    D. Hughes1    1AIS Physical Therapies    2University of Canberra

Introduction: The Australian Institute of Sport (AIS) has recently invested in an online management system synonymous to the national e-Health 
program. This management system has been adopted by 19 National Sporting Organisations (NSO) and 4 State Institutes of Sport (SIS). 
The adoption of this monitoring system has grown exponentially with current estimations indicating 10,000 injuries will be recorded over the next 
5 years. Currently there are many definitions of an injury and illness utilised in epidemiological studies of sporting-related injuries and illnesses. 
The purpose of this study was to define what an injury and/or illness is as it pertains to Australian National Sporting Organisations. The definition 
of modified training was also sought. 
Methods: A three-stage modified Delphi procedure was utilised to gain a consensus on the definitions. The initial stage consisted of an internal 
email discussion of definitions currently use in NSOs as well as known published standards. The results of Stage 1 were synthesised into an 
online questionnaire where 21 experts (internal AIS, n=10, external AIS, 11) were identified and asked to participate. Nineteen experts agreed to 
participate and completed both Stage 2 and 3 questionnaires. 
Results: The definition of an injury or illness was “Any physical or medical complaint that results in an athlete being unable to participate in training 
or competition, as planned by coaching staff, for greater than 24 hours”. The definition of modified training was “Any reduction or restriction to an 
athlete’s participation in training or competition, as planned by coaching staff that is based on medical staff recommendations and relates only to 
their primary mode of training for their given sport”. 
Discussion: This study presents the consensus statement on the definition of injury and illness as well as modified training. The Australian Institute 
of Sport will utilise this definition in future epidemiology studies using data obtained from the online management system.

56 Improving load / injury predictive modelling in sport: The role of data analytics

S. Robertson1*    1Centre For Exercise & Sports Science, Deakin University

The development of successful causative load/injury models in sport has been shown to be difficult; largely due to the multifaceted aetiology of many 
common sporting injuries and the variable responses of athletes. Specifically, a range of intrinsic (individual), task-related (the types of activities the 
athlete undertakes) and environmental (further external factors impacting the athlete) factors may all contribute differently to the level of injury risk 
attributed to a particular individual. Further, the volume of load/injury specific data collected in high-performance environments continues to increase. 
This includes information obtained through wearable technologies, as well as that reported by practitioners and athletes themselves. 
Given these considerations, traditional linear analysis techniques may produce sub-optimal results when modelling the load/injury phenomenon. 
Data mining algorithms are now more commonly being implemented to elucidate the nature of these relationships. Specifically, classification-based 
algorithms such as decision trees and rule induction analyses may outperform existing analysis approaches by utilizing multiple ‘decision boundaries’. 
These methods have the ability to account for variable athlete responses as well as provide individualised load prescription ‘cut-offs’ based on 
previously collected data. Further, machine learning algorithms and ensemble learning approaches such as support vector machines, random forest 
and logistic model trees can allow for non-linear relationships between load/injury and performance to be better understood. In this presentation, 
examples from elite rugby and soccer are presented, with player-specific injury models developed using the abovementioned techniques shown.
The development of more accurate predictive models using data mining can help to better individualise athlete load prescription, thereby optimising 
performance whilst also potentially reducing injury risk. Application of these approaches can also allow for the most influential predictors of injury 
to be targeted for monitoring, whilst informing the removal of redundantly-collected items. This can provide the added benefit of improving the 
efficiency of already time-poor medical and high performance staff. 
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57 Heart Foundation’s Blueprint for an Active Australia 2014-2017: Power through partnership – collective action 
toward increasing Australia’s physical activity levels

M. Chisholm1*    R. Greenland1*    T. Shilton1*    J. Salmon2*    1Heart Foundation Of Australia    2Deakin University

Introduction: Public health advocacy is a disciple informed by science, supported by partnerships, illuminated by policy manifestos and executed 
through artful diplomacy and well timed communication. This symposium will explore the advocacy process and showcase The Blueprint for an 
Active Australia a foundation document co-created by researchers and supported by health advocates which effectively translates evidence into 
specific policy recommendations.
Main body: If by some measure of alchemy Physical Activity could be converted into a soluble substance, there is every probability it would be added 
to our water supply. Yet in its current state, population wide dosage of physical activity is yet to be achieved. In fact, while the body of epidemiological 
evidence supporting the benefits of physical activity continues to strengthen, the rate of physical activity participation decreases. Changing this trend 
will require government leadership and investment; leadership in the form of policies which support active living opportunities and investment across 
different sectors and jurisdictions to create environments, facilities and programs that encourage active living. Previous public health success stories, 
such as tobacco control, demonstrate the importance of collective, orchestrated and sustained advocacy by researchers, health professionals and the 
non-government sector as a necessary means of achieving the government commitment. 
This symposium explores the art and science of advocacy. Paper 1: Will explore why advocacy is a priority strategy for physical activity and how 
the current incongruity between evidence of benefit and realised public policy can be addressed. Paper 2: A reflection on the use of advocacy 
tools; specifically blueprint sand charters and the use of these documents in government relations and as platforms for collective action. 
Paper 3: Showcases the development the Blueprint for an active Australia which outlines the key government and community actions required to 
increase physical activity levels. The Blueprint for an Active Australia was co-created by Australian academics working in partnership with health 
advocates and demonstrates the benefits of working in multi-disciplinary partnerships to inform policy change. The process of developing the 2nd 
edition of the Blueprint will be explored along with the many lessons it offers in bridging the gap between research and policy. Paper 4: The comparison 
between editions of the Blueprint will provide a window onto research trends and the strengthening body of intervention related evidence. 
The panel discussion will feature key academic and policy contributors to the Blueprint and facilitated by senior representatives of the 
National Heart Foundation government relations team
  Paper 1: Why is advocacy a priority strategy for physical activity? Models and global examples
  Paper 2: Tools of the trade – the role of ‘blueprints’ and ‘charters’ as a foundation for successful public health advocacy 
  Paper 3: Bridging the research / policy divide – lessons from the Blueprint for an Active Australia
  Paper 4: Strengthening the case – the changing evidence landscape 
  PANEL discussion 

58 Why is advocacy a priority strategy for physical activity? 

T. Shilton1*    1Heart Foundation Of Australia

Introduction: Government policy priorities across sectors and related funding decisions can have both negative and positive effects on opportunities 
provided to the community to be active and to access environments and facilities that promote active livng. Advocacy is the art and science of 
influencing these policies. This paper will explore strategic approaches to advocacy and its role in advancing the physical activity agenda. 
Methods: Comparing physical activity with other public health issues, will discuss essential elements of successful advocacy campaigns and how 
these currently compare to progress in the physical activity field. Will also highlight some of the unique and significant challenges facing the sector. 
Theoretical and strategic models for addressing these challenges will also be proposed.
Results: Five advocacy imperatives and their role are presented: (1) building urgency, (2) policy relevance (3) presentation of solutions (4) strategy 
(5) persuasive communication. Each of these imperatives contribute to building a momentum for change and should be the work of many working 
in unison toward common aims. Building collective action is a theme of this symposium.
Discussion: Advocacy is the means necessary to achieve government leadership and this presentation demonstrates that rational and strategic 
approaches can and should inform action. Achieving government leadership is the end point of a long game which includes collective action by individuals 
and organisations outside of government. The models presented provide a reasoned and rational means of planning and promoting policy reform.

59 Tools of the trade – the role of ‘blueprints’ and ‘charters’ as a foundation for successful public health advocacy 

R. Greenland1*    1Heart Foundation Of Australia

Introduction: This presentation will focus on policy tools to inform and drive government advocacy approaches; from international charters and 
guidelines to local action plans. The presentation will share experiences on the array of policy platforms and how to use them to engage and 
interest government decision-makers. 
Methods: In the physical activity space, advocacy initiatives that facilitate cross-sector cooperation and alignment are important; will discuss the 
value in developing policy platforms in partnership with a variety of sectors and professions including those in the sports, recreation and fitness 
industry, build environment and transport planning professionals.
Results: The presentation will demonstrate the contribution individuals, professionals and organisations can make toward developing and 
implementing policy documents that are designed to build momentum toward policy change. Examples of advocacy platforms that will be featured 
include the Toronto Charter for Physical Activity, Australia’s Physical Activity and Sedentary Behaviour Guidelines, the Blueprint for an Active 
Australia (2nd edition) and Moving Australia 2030: A transport plan for a productive and Active Australia. 
Discussion: Charters, blueprints and guidelines have an important role in guiding successful advocacy strategies. Developed and applied 
appropriately, these documents will assist the physical activity field to raise its profile and contribute to policy change.
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60 Bridging the research / policy divide – lessons from the Blueprint for an Active Australia 

M. Chisholm1*    1Heart Foundation Of Australia

Introduction: In 2014, the National Heart Foundation set out in partnership with a group of senior academics to revise what has become a key 
physical activity advocacy platform; the Blueprint for an active Australia. This presentation will showcase the process of developing the 2nd edition 
of the Blueprint and reveal the raft of policy proposals detailed in the new edition. 
Methods: The Blueprint for an active Australia is a compendium of policy asks to facilitate increased physical activity in the Australian population. 
It covers strategies for all ages and across multiple settings. Reflecting on the development of the Blueprint, this presentation will emphasise 
what has been learned through the process of working with a multi-disciplinary alliance covering everything from active transport and walkability 
initiatives through to strategies to enable older Australian’s to participate in physical activity. 
Results: This presentation will detail the Blueprint policy recommendations across the thirteen themes: (1) mass media strategies (2) built environment 
(3) walking, cycling and public transport (4) prolonged sitting (5) schools and childcare (6) workplaces (7) Primary care (8) fiscal measures (9) equity 
(10) Aboriginal and Torres Strait Islander communities (11) sports and recreation (12) Older Australians (13) whole of community coordination. 
Discussion: The 2nd edition of the Blueprint is an achievement realised through collaboration and partnership. It is also made possible by the 
contributing academics who have pursued research in areas that have direct policy and advocacy implications. 

61 Strengthening the case; a snap shot of the changing evidence landscape 

J. Salmon1*    1Deakin University

Introduction: Reflect on the evidence landscape as it’s changed between the developments of the first Blueprint for an active Australia 2010 to 
2013 to the second edition developed in 2014. The update of the blueprint provides a useful opportunity to compare the evolving evidence as it 
relates to physical activity behaviour change and how these changes will influence advocacy trends over the next four to five years.
Methods: Showcase the changing evidence landscape as it is reflected in the second edition of the Blueprint for an Active Australia. A comparison 
between the first and second edition of the blueprint will be used to highlight changes in research approaches, evidence trends and corresponding 
implications for advocacy. Will illustrate how the Blueprint evidence can be applied to improve local, state and national responses to physical 
activity advocacy. 
Results: This presentation will detail emerging and changing evidence across each of the thirteen themes: (1) mass media strategies (2) built environment 
(3) walking, cycling and public transport (4) prolonged sitting (5) schools and childcare (6) workplaces (7) Primary care (8) fiscal measures (9) equity 
(10) Aboriginal and Torres Strait Islander communities (11) sports and recreation (12) Older Australians, and (13) whole of community coordination. 
Discussion: The Blueprint (second edition) is an excellent example of research informing and underpinning policy development and advocacy. 
A comparison between the first and second editions, highlights changing evidence trends and also assists to identify interventions which are 
becoming too good for governments to ignore. 

62 Reliability of hand held Dynamometry compared to externally-fixed Dynamometry for shoulder internal and 
external rotation strength ratios

K. Holt1*    D. Raper1    C. Boettcher2    M. Drew3    1Australian Institute Of Sport    2Regent Street Physiotherapy, Newcastle    3Australian Institute of Sport

Introduction: Shoulder dynamometry is utilised clinically to determine internal (IR) and external rotation (ER) strength ratios. Two main forms of 
dynamometry exist, externally-fixed (EFD) and hand-held (HHD) with limited studies evaluating the reliability, standard error of measurement (SEM) 
and minimal detectable change (MDC). 
Methods: Twenty healthy active subjects (mean ± standard deviation; age, 28± 3.5 years; height, 178 ± 12.5cm; weight, 68 ± 3.5kg; male/female, 
10/10) were tested by a male (weight= 85kg, 5 years post-graduate experience) and female therapist (weight= 68kg; 15 years post-graduate experience). 
Subjects were randomised (tester order and test side) to both EFD (“make test”) and HHD (“break test”) for IR and ER strength tests. Subjects completed 3 
repetitions and held contractions for 5 seconds under standard instruction with 10 minutes between tests. Average and maximum of the three repetitions 
were assessed using intra-class correlation coefficients (ICC 3.1, with absolute agreement) using SPSS (Version 19, IBM, USA). SEM (%SEM) and MDC 
(%MDC) were normalised to percentages of means for comparison. Ethical approval was granted by the Australian Institute of Sport Ethics Committee. 
Results: IR and ER measured using the maximum and average values for both HHD and EFD showed excellent inter-rater (HHD, range= 0.92 [95%CI 0.69 to 
0.97] to 0.96 [95% CI 0.85 to 0.99]; EFD, range = 0.88 [95% CI 0.73 to 0.95] to 0.96 [95% CI 0.91 to 0.99]) and intra-rater (HHD, range =0.89 [95% CI 
0.73 to 0.96] to 0.95 [95% CI 0.87 to 0.98]; EFD IR, range = 0.81 [95% CI 0.34 to 0.93] to 0.91 [95% CI 0.62 to 0.94]) reliability. The %SEM on the 
HHD and EFD inter-rater reliability was acceptable with all values being less than 11% (HHD, %SEM, range = 5.7% to 8.6%; EFD %SEM, range = 6.6% 
to 11.0%).The %SEM was lower for HHD intra-rater reliability (HHD, %SEM, range = 7.3% to 9.8%) compared to EFD (EFD, %SEM, range = 9.5% to 
15.1%). The %MDC was similar on the HHD and EFD inter-rater reliability (HHD, %MDC, range =15.8% to 23.7%; EFD, %MDC, range = 18.4% to 30.4%). 
For intra-rater reliability, HHD was lower than EFD (HHD, %MDC, range = 20.2% to 27.3%; EFD, %MDC, range = 26.2% to 41.8%). 
Discussion: HHD dynamometry was superior compared to EFD when comparing ICC, %SEM and %MDC. However, both tests showed excellent 
reliability and acceptable %SEM and %MDC indicating that both protocols are acceptable for use in clinical practice and academia. 
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63 Ultrasound determination of rotator cuff tear reparability

A. Tse1*    P. Lam1    J. Walton1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: Rotator cuff tears are common and often require surgery to reattach the torn tendon to the humeral head (primary repair). However, primary 
repair is sometimes not feasible for massive rotator cuff tears. On our service irreparable tears are either repaired with an expanded polytetrafluoroethylene 
(ePTFE) patch to fill the defect, left alone or managed with a reverse total shoulder replacement. Traditionally, magnetic resonance imaging (MRI) has been 
used to determine the reparability of rotator cuff tears, by evaluating tear size and fatty atrophy of the supraspinatus muscle. However, ultrasound is being 
utilised more frequently, due to advantages such as its lower economic burden, easier accessibility and ability to assess global and dynamic shoulder 
movements. The aim of the study was to assess the diagnostic accuracy of ultrasound in predicting the reparability of rotator cuff tears.
Methods: The study consisted of a post hoc analysis of measurements made prospectively in a cohort of patients who had ultrasounds of their 
shoulder by a single sonographer and subsequently came to rotator cuff repair surgery by a single surgeon. Measurements of tear size and muscle 
atrophy were made at pre-operative ultrasound and a prediction of repair method was made. The predictions of reparability at ultrasound were 
classified into repairable, repairable with patch and irreparable, and were correlated with the final assessment of reparability at arthroscopy or 
open surgery. Quantification of tear size dimensions and final assessment of repair method were made intra-operatively.
Results: Ultrasound prediction of rotator cuff repair method and reparability has a positive correlation with final surgical determination of repair 
method and reparability (positive likelihood ratio= 2.6, p<0.0001; sensitivity= 0.86, p<0.0001; specificity= 0.67, p<0.0001). Logistic regression 
analysis showed that the best sonographic independent predictors of rotator cuff reparability were antero-posterior tear length (Spearman’s Rank 
correlation coefficient r= 0.71, p<0.0001), tear size area (r= 0.70, p<0.0001) and medio-lateral tear length (r=0.73, p<0.0001). Tear size greater 
than 30 mm in antero-posterior and medio-lateral dimensions were indicative for an irreparable rotator cuff tear (p<0.0001).
Discussion: Ultrasound had accuracy in predicting the repair method and reparability of rotator cuff tears. Measures of tear size, particularly 
antero-posterior tear length, were the best predictors of rotator cuff tear reparability. Tear size equal to or greater than 4 cm2 was indicative for 
an irreparable rotator cuff tear.

64 Correlation of hand held and externally-fixed Dynamometry with isokinetic testing for assessing shoulder 
internal and external strength ratios

K. Holt1*    D. Raper1    C. Boettcher2    M. Drew3    1Australian Institute Of Sport    2Regent Street Physiotherapy, Newcastle    3Australian Institute Of Sport

Introduction: The accurate measurement of internal (IR) and external (ER) rotation strength is important both clinically and in research of shoulder injury 
management and prevention programs. In throwers, there is an association between ER:IR strength and incidence of shoulder injury. This relationship has 
not been explored in swimming athletes, however reduced external rotation strength and altered agonist-antagonist strength ratios are features commonly 
associated with the condition of “Swimmer’s shoulder”. Isokinetic testing is the gold standard used to assess these strength ratios. This purpose of this 
study was to examine the correlation between hand-held (HHD) and externally-fixed (EFD) shoulder dynamometry with the gold standard assessment of 
isokinetic testing. The results of this should guide clinicians to the most appropriate method of testing shoulder IR and ER strength ratio.
Methods: Twenty healthy active subjects gave informed written consent (mean ± SD; age, 28± 3.5 years; height, 178 ± 12.5cm; weight, 68 ± 3.5kg; 
male/female, 10/10). Subjects were tested by a male (weight= 85kg, 5 years post-graduate experience) and female therapist (weight= 68kg; 15 years 
post-graduate experience) therapist with both HHD (“break test”) and EFD (“make test”) IR and ER strength tests. Subjects were randomized order 
and side. Isokinetic strength was measured on the same day following the EFD and HHD with 10 minutes rest between all tests. Maximum and 
average of three were compared to the isokinetic results. Pearson’s correlation coefficients were calculated in SPSS (Version 19, IBM, USA) to assess 
the relationship between EFD and HHD at three speeds (60°/sec, 180°/sec, 240°/sec) for both concentric and eccentric contractions. Approval was 
granted by the Australian Institute of Sport Ethics Committee. 
Results: HHD showed the better correlation to isokinetic testing for concentric and eccentric contractions at all speeds (60°/sec concentric, range r= 0.62 
to 0.86; 60°/sec eccentric, range r = 0.54 to 0.78;180°/sec concentric, range r = 0.63 to 0.81, 180°/sec eccentric, range r= 0.70 to 0.77; 240°/sec 
concentric, range r = 0.45 to 0.77, 240°/sec eccentric, range r = 0.65 to 0.79). Maximum result correlated higher than average in EFD for all tests 
except two (left ER concentric at 60 degrees/second, right IR concentric at 60 degrees). There was no difference in HHD maximum or average. 
Discussion: The results of this study indicate that HHD has the greatest correlation to the gold standard (isokinetic) testing. It is recommended HHD, 
maximum of three repetitions be used when clinically assessing shoulder ER:IR strength ratios. 

65 Ultrasound-guided versus blind subacromial corticosteroid injection for subacromial impingement

L. Hackett1*    K. Peters2    G. Murrell1    1Orthopaedic Research Institute, St George Hospital    2Kliniek Klein Rosendael, Netherlands

Introduction: Subacromial corticosteroid injections are frequently performed for impingement syndrome of the shoulder. To improve accuracy of 
injection, ultrasound can be used. The aim of this study was to assess the clinical outcome of ultrasound guided subacromial injection compared 
to blind subacromial injection for subacromial impingement syndrome.
Methods: A prospective, randomized, double blinded trial was conducted. Fifty-six patients with subacromial impingement syndrome were 
randomized into 2 groups: 28 patients received a subacromial corticosteroid injection with ultrasound guidance (ultrasound group) and 28 patients 
received a subacromial corticosteroid injection without ultrasound guidance (blind group). The Visual Analog Scale (VAS) for pain with overhead 
activities and the American Shoulder and Elbow Surgeons (ASES) score were obtained before injection and at 6 weeks post injection. 
Results: The VAS for pain with overhead activities decreased from 59 ± 5 mm (mean ± SEM) pre-injection to 33 ± 6 mm six weeks post-injection 
in the ultrasound group (p<0.001) and from 63 ± 4 mm to 39 ± 6 mm in the blind group (p<0.001). The mean VAS decrease was not significantly 
different between the groups (p=1). The mean ASES score increased from 57 ± 2 pre-injection to 68 ± 3 six weeks post-injection in the ultrasound 
group (p<0.01) and from 54 ± 3 pre-injection to 65 ± 4 post-injection in the blind group (p<0.01), with no significant difference in mean increase 
between the groups (p=0.7). Four patients (14%) in the ultrasound group and six patients (21%) in the blind group eventually needed surgery (p=0.7).
Conclusions: No significant differences were found in clinical outcome when comparing ultrasound guided subacromial injection to blind 
subacromial injection for subacromial impingement syndrome.
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66 Effect of glenohumeral abduction on supraspinatus repair tension

J. Hawthorne1*    E. Carpenter1    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: The re-tear rate post – rotator cuff repair is reported to be 11–94%. Some surgeons insist the use of slings and abduction pillows 
(large or small) post-operatively to unload or protect the repair while others do not. The aim of this study was to: 1) determine what position the 
shoulder is placed in when wearing a sling with large abduction pillow, a sling with small abduction pillow, a sling with no pillow and no sling, 
and 2) in an cadaver rotator cuff repair model, evaluate the tension on the supraspinatus tendon at each of these shoulder positions, with the 
ultimate aim to determine which type of sling places the repaired rotator cuff in the best position to heal without re-tearing.
Method: An Xray study was performed on three asymptomatic subjects using fluoroscopy in true anterior-posterior (AP) view, to determine what 
position the shoulder is placed in when wearing a sling only (Ultrasling II (DJO, Australia)), sling with small abduction pillow (Ultrasling II (DJO)) 
and sling with large abduction pillow (ProCare (DJO)). These positions were reproduced in four human cadaveric shoulders using a custom 
made testing jig. A rotator cuff repair using a single row inverted mattress technique was performed on each shoulder and the tension in the 
supraspinatus were evaluated both in the repaired tendon itself and the sutures used in the repair.
Results: The sling with no abduction pillow placed the glenohumeral (GH) joint in 4° ± 1° (mean ± SEM) of abduction and 29° ± 4° internal 
rotation, a sling with small abduction placed the joint in 13° ± 2° abduction and 20° ± 1° internal rotation and a sling with large abduction pillow 
placed the joint in 25° ± 3° abduction and 11° ± 0° internal rotation. Placing the human cadaveric shoulders in the position of a sling with small 
abduction pillow caused a reduction in tension on the supraspinatus of 27% anteriorly (p<0.05) and 55% posteriorly (p<0.006) compared to 
placing the shoulder in the position of a sling with no abduction pillow. Placing the shoulder in the position of a sling with large abduction pillow 
caused a further reduction in tension on the supraspinatus of 42% anteriorly (p<0.0005) and 56% posteriorly (p<0.0001). 
Discussion: Placing the at positions consistent with wearing small and large abduction pillows reduced tension on the repaired supraspinatus 
tendon by approximately 27% to 56%. 

67 Are the symptoms of calcific tendonitis due to neoinnervation and/or neovascularisation?

L. Hackett1*    N. Millar2    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital    2Institute of Infection, Immunity and Inflammation, College of Medical, 
Veterinary & Life Sciences, University of Glasgow

Aim: The aim of this study was to determine whether there is evidence of neoinnervation and/or neovascularisation in calcific tendinitis lesions 
of the shoulder. 
Methods: This was a prospective case control study. At arthroscopy a breast biopsy localisation needle was utilized to identify and subsequently 
remove the calcium from the supraspinatus tendon. Small 2 mm samples were taken from the supraspinatus tendon adjacent to the calcific 
lesion (calcific tendonitis, n = 7), torn supraspinatus tendon of patients undergoing rotator cuff repair (RCT, n = 6 ) and the subscapularis of 
patients undergoing stabilisation surgery (control, n = 6 ). Samples were paraffin embedded, sectioned and stained with hematoxylin and 
eosin. The following antibodies were used for immunohistochemical evaluation; macrophages (CD68), M2 macrophages (CD202), mast cells 
(mast cell tryptase), Tcells (CD3), vascular endothelium (CD34) and general nerve marker (PGP9.5) utilising the appropriate isotype controls
Results: The calcific tendonitis and RCT group had 5–6 fold higher T-cell counts compared to the control group (p < 0.001; p < 0.004).There was 
a 3–8 fold increase of nerve markers, neovascularisation, macrophages, M2 macrophages, and mast cells in the calcific tendonitis group compared 
to the RCT group (p < 0.0002) and control group (p < 0.0001). There were approximately three times more of each markers in tendon from 
patients with calcific tendonitis compared to tendon from patients with rotator cuff tears. Increase nerve counts positively correlated with more 
frequent extreme pain (r = 0.6, p < 0.01), with increase neovascularisation (r = 0.7, p < 0.01), counts of CD68 macrophages (r = 0.6, p < 0.04), 
M2 macrophages (r = 0.6, p < 0.01), mast cells (r = 0.8, p < 0.0001), and T-cells (r = 0.6, p < 0.01). Increased blood vessels positively correlated 
with more frequent pain during sleep (spearman correlation, r = 0.6, p < 0.01) and extreme pain (r = 0.6, p < 0.01).
Discussion: To our knowledge this is the first time markers for nerves and blood vessels have been evaluated in tendon from patients with calcific 
tendonitis. This study shows a very significant concomitant eight (8) fold increase in mast cells, macrophages, and neo-neurovascular infiltration 
in the tendons of patients with calcific tendonitis. These increases in neo-neurovascular infiltration were strongly associated with shoulder pain. 

68 Variability in upper and lower subscapularis during shoulder motion

J. Wickham2    T. Pizzari1    S. Balster3    C. Ganderton1*    L. Watson1,3    1Department of Physiotherapy, La Trobe University, Victoria, Australia 
2School of Biomedical Science, Charles Sturt University, NSW, Australia    3LifeCare Prahran Sports Medicine, Victoria, Australia

Background: The subscapularis muscle has two distinct portions, based on variable nerve supply and a broad origin. It has many roles, described as 
an internal rotator of the humerus, a shoulder abductor, a humeral head depressor and an anterior stabiliser. As studies have traditionally evaluated the 
subscapularis muscle as a single muscle unit, the aims of the study were to investigate if differences exist in the level of muscle activity between upper 
and lower subscapularis during seven MVIC positions and four shoulder movements, as well as temporal characteristics during abduction and flexion. 
Methods: Intramuscular electrodes recorded electromyographic muscle activity from the upper and lower subscapularis muscles of the dominant 
throwing arm of twenty-four normal subjects (mean age = 23.6 yrs, range =18–37 yrs) with no history of shoulder pain, injury or surgery. 
Participants completed ten repetitions of four shoulder movements – abduction, flexion, internal rotation and external rotation and three repetitions 
of seven maximal voluntary isometric contractions. An accelerometer angle processor was placed on the participants’ wrist to measure the start 
and finish of motion and the shoulder angle during dynamic movements. Data was processed using Delsys EMGworks software package and the 
muscle activity was expressed as a percentage of maximum voluntary isometric contraction. 
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Results: The lower subscapularis was found to activate at a higher level than the subscapularis during abduction, flexion and external rotation 
movements. However, only during abduction were differences between the two muscle components found to be significant (p = 0.018). 
During internal rotation, upper subscapularis muscle activity mirrored that of lower subscapularis, with a mean difference of 1.14%. Neither upper 
nor lower subscapularis had onset data commencing prior to the abduction movement however upper subscapularis activated significantly later 
than lower subscapularis (p = 0.02). Flexion temporal data were not compared due to the minimal detectable activity of subscapularis.
Discussion: The lower subscapularis activates at a significantly higher muscle activity than upper subscapularis during shoulder abduction in a normal 
population. Greater activity was seen in lower subscapularis during flexion however this was not significant. Additionally, lower subscapularis activated 
significantly earlier than the upper segment in abduction. This may indicate different roles for each segment during some shoulder motions and 
a different functional role at that commencement of movement. 

69 How do SLAP-repairs compare with Bankart repairs?

P. Haen1*    P. Lam1    A. McKeown1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: Our uncontrolled observations were that stiffness and pain were often problematic after superior labral (SLAP) repair. The aim of this 
study was to determine the effect of the location of labral tear on surgical outcomes of arthroscopic labral repair, particularly with respect to pain 
and stiffness 
Methods: Consecutive patients with a primary arthroscopic labral repair by a single surgeon using PEEK knotless anchors (Pushlock, Arthrex, Naples, Fl) 
were assessed with the use of patient-reported pain scores, shoulder functional scores, and shoulder range of motion at the pre-operative evaluation 
and at six weeks, three months and six months after surgery. Our primary outcome was early postoperative examiner determined range of motion. 
Our secondary outcomes were patient-reported pain and function. Post-hoc the patients were divided into three groups: Bankart, SLAP, and combined 
SLAP and Bankart.
Results: There were 53 patients in the Bankart group, 33 patients in the SLAP-group, and 40 patients in the combined Bankart-SLAP 
group. No differences in demographics, pre-operative range of motion and patient-reported scores, and postoperative range of motion and 
patient-reported scores were found between the Bankart and the combined Bankart-SLAP group. For subsequent analyses, therefore, these two 
groups were combined into a Bankart ± SLAP group (93 patients). There were significantly more workers compensation cases (WC) in the SLAP 
group compared to the Bankart ± SLAP group (49% vs 21%, p<0.002). Pre-operative the SLAP-group had less internal (p<0.01) and external 
rotation (46 ± 21 vs 59 ±21 (mean ± SD)) compared to the Bankart ± SLAP group (p<0.01). Postoperative internal rotation was also less in 
the SLAP group (p<0.001). Postoperatively, patients in both groups improved with respect to pain and satisfaction. Patients in the SLAP-group 
improved to moderate regarding pain and stiffness (p>0.01), and instability patients improved to mild-none (p < 0.001). Multiple linear regression 
analyses showed a loss of internal rotation correlated with postoperative pain and stiffness (r=0.4). Workers compensation was associated with 
more pain, more stiffness and less satisfaction in the SLAP-group (r=0.4), but not in the Bankart ± SLAP group.
Conclusion: Labral tear location was important in the outcomes of arthroscopic stabilisation. A SLAP-repair combined with a Bankart repair had 
similar, excellent, outcomes as a Bankart repair. An isolated SLAP-repair performed worse than a combined repair, particularly in patients with a 
worker compensation claim and/or pre-operative limitation of internal rotation. 

70 Acute groin injuries in 109 athletes – Clinical and radiological findings

A. Serner1*    J L. Tol2    A. Weir2    N. Jomaah2    R. Whiteley2    M. Robinson2    K. Thorborg1    P. Holmich1    1Aspetar Othopaedic and Sports Medicine Hospital, 
Doha, Qatar & Arthroscopic Center Amager, SORC-C, Copenhagen University Hospital, Denmark    2Aspetar Othopaedic and Sports Medicine Hospital, Doha, Qatar

Background: Acute groin injuries are common, but there are no high quality studies on injury mechanisms, clinical and radiological findings. 
The objective of this study was to describe these parameters in a prospective cohort of athletes.
Methods: Male athletes (age 18–40) presenting with acute groin pain within 7 days of injury onset were prospectively studied (Aug. 2012 – Apr. 2014). 
All patients underwent a standardized history, clinical examination (pain-provocation tests including palpation, active isometric resistance and passive 
range of motion), and magnetic resonance imaging and/or ultra sound. A clinical entity approach was used to classify all injuries, and muscle injury 
distribution through radiology was specified and categorized to similar entities. 
Results: 109 athletes (age 25.6±4.7 yrs.) were included. Football and futsal players accounted for the majority of the participants (74%). 
The injuries occurred most frequently during kicking (32%), change of direction (20%), in stretch situations (17%), and during running/sprinting 
(15%). The clinical entities diagnosed were: adductor (66%, n=66), rectus femoris (26%, n=28), iliopsoas (23%, n=25), abdominal (10%, n=11), 
and sartorius (6%, n=7). Multiple clinical entities were found in 29% (n=32) of the cases, where a combination of adductor and iliopsoas injuries 
was most frequent (12, 38%),
Radiological assessment was negative in 23% of the investigations. An acute adductor injury was present on imaging in 50% of the cases, and in 
92% of these there was an injury in the adductor longus muscle. Iliopsoas injuries were found in 14% of cases, and 13% involved the rectus 
femoris. Findings in multiple entities were present in 8% of the cases, and the most frequent combination was adductor and abdominal (53%). 
In 47% of the cases, no radiological abnormalities were found in the location suspected clinically, and in 48% of those cases there were positive 
findings in a different location. Adductor injuries diagnosed clinically rarely had imaging findings in a different location (4%), whereas clinical 
iliopsoas and rectus femoris injuries had imaging findings in a different location in app. 40% of the cases.
Discussion: Adductor-related injuries were the most common acute groin injury, and the kicking action was the most common injury situation. 
Negative radiological assessment was found in more than 1 out of 5 acute groin injuries. In 1 out of 4 cases radiology showed an injury in another 
location than the clinically examination, which highlights that acute groin injuries, especially iliopsoas and proximal rectus femoris injuries, can be 
difficult to diagnose.
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71 Kinematic and kinetic changes in a single leg drop landing task following athletic groin pain rehabilitation

C. Richter1*    B. Marshall1,2,3    A. Franklin-Miller3,4    E. King2    E. Falvey2,4    K. Moran5    1Insight:Centre For Data Analytics 
2Sports Medicine Department, Sports Surgery Clinic, Santry Demesne, Dublin, Ireland    3School of Health and Human Performance, Dublin City University, Dublin, Ireland 
4Centre for Health, Exercise and Sports Medicine, University of Melbourne, Melbourne, Australia

Groin pain is common in sports that involve dynamic movements (e.g. acceleration, deceleration, and sudden direction change), which are often 
unilateral and consequently place large loads on tissues. Amongst the unilateral movements, landing tasks have been accociated with lower 
extremity injury and are often included in screening protocols. Hence, examining a single leg drop landing might provide a better insight into the 
biomechanical factors that cause groin pain. The aim of this study is to examine biomechanical changes in the single leg drop landing after groin 
pain rehabilitation. 
This study recruited 40 recreational field sports players diagnosed with chronic groin pain (mean ± SD: age, 24.6 ± 5.1 years; height, 
181.1 ± 5.4 cm; mass, 81.9 ± 9.1 kg; time with groin pain, 63.5 ± 10.6 weeks). Each subject performed three single leg drop landings using their 
symptomatic side, before and after rehabilitation. The end of the task was defined when maximum knee flexion occurred. Analysis of Characterising 
Phases was performed to identify differences after rehabilitation.
Following rehabilitation, participants changed their movement strategy over various phases of the landing cycle, by using: greater ankle plantar 
flexion (12–14%), greater knee flexion (26–30, 48–53 & 85–100%), greater hip flexion (51–100%), greater anterior pelvis tilt (75–100-%), 
greater ipsilateral pelvis drop (44–50%) and less contra pelvis rotation (61–68 & 98–100 %). Kinetic changes showed less ankle plantar and 
internal rotation moments, less knee extensor and valgus moments, and less abductor moments over multiple phases within 30–100% of the 
cycle. Hip extensor moments increased (22–100%), knee and ankle power decreased, while hip power increased. Subjects demonstrated less 
anterior-posterior forces (35–100%) and less vertical forces over multiple phases. Largest effect sizes were found in the ankle and hip joint 
(Cohen’s d > 0.5).
Rehabilitation had the largest effect on the ankle and hip joint. These changes, in combination with changes in knee and pelvis, lowered moments 
in every joint and plane except for the hip extensors. Consequently, the altered movement strategy seems to be more effective in avoiding large hip 
abductor and rotation moments, which stress the tissues in the groin pain area. 
It can be hypothesized that greater ankle plantar flexion at the start and hip flexion towards the end of the single leg drop landing might lower the 
risk of developing groin pain.

72 Electromyographic characteristics of gluteus medius and gluteus minimus during running in a healthy population

R. Neate1*    A. Semciw1    T. Pizzari1    1La Trobe University

Aim: Gluteus medius and gluteus minimus (GMin) are considered the prime hip abductors of the hip joint with their main function to stabilise the 
pelvis during weight bearing. Previous attempts to assess the function of GMed in running using electromyography (EMG) have failed to account 
for the multiple segments, using only a single surface electrode that may be contaminated by ‘noise’ from surrounding muscles. Furthermore, 
there are no EMG studies that have assessed GMin muscle activity during running. The aims of this research are to develop EMG profiles of GMed 
and GMin during running and to make comparisons of the activation patterns of each segment between the varying ambulation speeds.
Methods: Fine-wire electrodes were inserted under real-time ultrasound imaging into the belly of the three segments of GMed and two segments 
of GMin (stance leg), in ten healthy young adults. The EMG activity of the five segments was collected while participants walked and ran along a 
ten-metre pathway. The EMG signals were filtered and processed to generate a linear envelope, and combined across all participants to illustrate 
a grand ensemble curve. Temporal and amplitude characteristics were also compared between ambulation speeds with Wilcoxon matched pair 
signed rank tests during separate phases of the gait cycle (α=0.05).
Results: All muscle segments were active at significantly higher amplitudes while running compared with walking (p<0.05). Furthermore, the EMG 
profiles during running illustrated that all muscle segments achieved peak amplitude in stance, except for anterior GMin, where peak amplitude 
was more consistently observed in swing.
Discussion: This is the first study to present EMG data on the five segments of GMed and GMin during running. It provides comparisons between 
walking and running, and contributes to the understanding of the activation patterns of these muscles at the hip in a healthy population. Of particular 
significance, is the understanding that anterior GMin peaks consistently in the swing phase of running. This may have implications on the role of 
GMin for protecting the anterior hip joint from excessive femoral head compressive forces during swing.

73 Changes in three-dimensional cutting biomechanics following athletic groin pain rehabilitation

B. Marshall1,2,3*    A. Franklyn-Miller1,4    C. Richter3    K. Moran2,3    E. King1    A. Lawless1    E. Falvey1,4    1Sports Surgery Clinic    2Dublin City University 
3Insight Centre for Data Analytics    4University of Melbourne

Background: Chronic athletic groin pain (AGP) is commonly experienced in a range of sports including Australian rules and Gaelic football. 
These sports share the dynamic movements of acceleration, deceleration and sudden direction change (cutting). Substantial dynamic forces are 
generated while cutting and it is theorised that sub-optimal control in such dynamic activites may be associated with excessive tissue loads and 
biomechanical overload. At present, however, the biomechanical factors associated with AGP are not well understood. To provide greater insight 
in this area our study will compare three-dimensional cutting mechanics prior to and following AGP rehabilitation. 
Methods: Forty recreational field sports players diagnosed with chronic athletic groin pain were recruited (mean ± SD: age, 24.6 ± 5.1 years; 
height, 181.1 ± 5.4 cm; mass, 81.9 ± 9.1 kg; time with groin pain, 63.5 ± 10.6 weeks). Standard 3D motion capture techniques were used to 
examine biomechanics in an acute 75° cut before and after rehabilitation. An analysis of characterising phases approach to data analysis was 
adopted to identify significant differences (p<0.05) in cutting mechanics. 
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Results: Following rehabilitation, participants tended to lean more toward the direction of the cut than they did prior to rehabilitation: there was 
significantly greater (p<0.05) contralateral pelvic drop, contralateral pelvis transverse rotation, and a greater contralateral thorax side flexion 
following rehab. In addition, the ankle was more dorsi-flexed throughout the movement while the knee and hip were more extended (p<0.05). 
Regarding kinetic changes participants produced significantly smaller concentric hip abductor moments following rehab while external rotator 
moments were greater (p<0.05). 
Discussion: Following rehabilitation the AGP patients in the current study assumed a more “lean in” than “lean out” pelvis and thorax position 
while cutting. This apparently more effective body conformation appears to have altered the force generation characteristics of the cut where 
greater external rotation moments at the hip are generated but the reliance on hip abductor moments is reduced. In addition it could also be 
suggested that there is greater posterior chain utilisation following rehabilitation as evidenced by a more dorsi-flexed ankle in conjunction with 
a more extended knee. As far as the authors are aware this is the first study to establish an association between 3D cutting mechanics and 
AGP. Future studies could compare the cutting biomechanics of AGP patients in comparison to healthy controls to further elucidate the key 
biomechanical factors associated with AGP. 

74 Normative profiles for hip strength and flexibility in elite footballers

A. Mosler1*    K. Crossley2    K. Thorborg3    R. Whiteley1    A. Weir1    A. Serner1    P. Holmich1    1Aspetar Orthopaedic and Sports Medicine Hospital 
2University of Queensland    3Copenhagen University Hospital

Introduction: Hip strength and flexibility assessment is consistently performed to assist return to play decisions and to screen for potential injury risk. 
However, normative reference values have yet to be established for many of these measures in athletes. The primary objective of this cross-sectional 
study was to determine the normative profiles for hip strength and flexibility relevant to hip and groin injuries in a population of elite footballers. 
Secondary objectives included examining the effect on these profiles of lower limb dominance, pain on squeeze test, and a past history of injury.
Methods: 345 subjects (18–40) years, currently playing professional football in the Qatar Stars League were evaluated. Hip adduction (Add) and 
abduction (Abd) strength were measured in side-lying using an eccentric break test with a hand held dynamometer (HHD) and were normalized to body 
weight and lever arm. The squeeze test at 45° hip flexion was also performed using the HHD. Flexibility measures included hip internal rotation (IR) 
in both 90° flexion and prone, hip Abd in side-lying and bent knee fall out (BKFO). Demographic information was collected pertaining to age, height, 
weight, leg dominance, past history of hip and groin injury and ethnicity. Pain on each testing procedure was recorded using a numerical rating scale. 
The effect each of these variables had on the strength and flexibility profiles was analysed using statistical methods appropriate for the variable type.
Results: Normative values for strength were as follows (mean±SD); hip Add non-dominant=3.2±0.6 Nm/kg, dominant=3.1±0.6 Nm/kg; hip Abd 
both legs 2.4±0.4 Nm/kg; Add:Abd ratios non-dominant=1.4±0.3, dominant=1.3±0.3; Squeeze test 3.2±0.8 N/kg; hip IR in flexion both 
legs=37±8°, hip IR in prone non-dominant= 36±8°, dominant=37±8°, hip Abd in side lying both legs =47±8°, BKFO non-dominant= 13.5±4.1cm, 
dominant= 13.7±4.1cm. Leg dominance and a past history of injury had no clinically relevant effect on the strength and flexibility profiles of the 
footballers. However, players with pain on squeeze testing recorded significantly lower scores (p≤0.05). 
Discussion: These reference profiles in footballers can now be used by clinicians in their assessment and management of footballers. The results 
demonstrate that a clinician can confidently compare the strength and flexibility profile with the non-injured leg when assessing a player with 
unilateral pain. Pain on clinical testing resulted in lower squeeze values, but a past history of hip or groin injury does not affect these profiles in 
a healthy group of footballers. 

75 Kinematic And kinetic changes in a hurdle hop task following athletic groin pain rehabilitation

C. Richter1,2,3*    B. Marshall1,2,3    A. Franklin-Miller2    E. King2    E. Falvey2,4    K. Moran1,3    1Insight:Centre For Data Analytics 
2Sports Medicine Department, Sports Surgery Clinic, Santry Demesne, Dublin, Ireland    3School of Health and Human Performance, Dublin City University, Dublin, Ireland 
4Centre for Health, Exercise and Sports Medicine, University of Melbourne, Melbourne, Australia

Groin pain is a frequent injury of the lower extremities in sports, such as rugby or football that involve dynamic movements (e.g. acceleration, 
deceleration, and sudden direction change). A possible scoure of groin pain is an overload on tissues, which may be caused by an inappropiate 
movement strategy of unilateral activities. Unilateral movement tasks are common in most sports and tend to place greater loads on the lower 
extremity. Among unilateral movements, the hurdle hop is a high-speed movement that requieres both strength and neuromuscular control. 
Hence, understanding the underlyinging biomechanical mechanics of the hurlde hop might provide a better understanding of the factors that 
cause groin pain. The aim of this study is to examine biomechanical changes in the hurdle hop after groin pain rehabilitation. 
This study recruited 40 recreational field sports players diagnosed with chronic groin pain (mean ± SD: age, 24.6 ± 5.1 years; height, 
181.1 ± 5.4 cm; mass, 81.9 ± 9.1 kg; time with groin pain, 63.5 ± 10.6 weeks). Each subject performed three hurdle hops using their symptomatic 
side, before and after a rehabilitation intervention. The hurdle hops were recorded using a motion analysis system. Analysis of Characterising Phases 
was adopted to identify significant differences, pre and post the intervention. Following rehabilitation, participants changed their movement strategy 
by using: greater hip abduction (51–63%), less anterior pelvis tilt (1–13, 33–41 & 87–99%), greater ipsilateral pelvis drop (27–33 & 55–66%), 
less thorax flexion (97–100%) and less trunk rotation towards the ipsilateral side (55–64%). Regarding kinetic changes, participants produced 
significantly greater impact forces (11–14%), smaller concentric hip abductor (54–57 & 69–73%) and internal rotation moments (47–63%). 
Largest effect sizes were found for pelvis kinematic variables (Cohen’s d approx. 0.5).
Groin pain rehabilitation had the largest effect on the kinematics of the pelvis. It can be assumed that the smaller anterior pelvis tilt and the greater 
ipsilateral pelvis drop, which were observed over the whole movement cycle, have a large impact on the hip abduction and consequently hip 
kinetics. The decrease in abduction and internal rotation moments may be directly linked to the pain-free condition of the subjects. 
Findings indicate that altering pelvis kinematics during hurdle hops might lower the risk of developing groin pain as it reduces the loading of the hip joint.
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76 Hamstring muscle activation during high-speed overground running: Impact of previous strain injury

M. Bourne1*    D. Opar2    A. Shield1    1Queensland University of Technlogy    2Australian Catholic University

Background: Hamstring strain injuries (HSIs) are a common and recurrent complaint in sport, with most insults occurring during high-speed 
overground running. Chronic neuromuscular inhibition has recently been proposed as a mechanism underpinning high rates of HSI recurrence. 
Therefore, the objective of this study was to determine, during high-speed overground running, the spatial patterns of hamstring muscle voluntary 
activation (VA) in limbs with and without a history of HSI.  
Methods: Nine healthy, elite (n=7) and sub-elite (n=2) level T&F athletes, with a history of unilateral HSI were recruited (average time of 9 ± 3 months 
post-injury; average age 20 ± 1.8 years; stature 182.1 ± 6.5 cm and mass 78.3 ± 4.8 kg). Functional MRI was performed on participants thighs 
before and after three sets of six 40m sprints (30s rest between reps; 1 min rest between sets). Transverse (T2) relaxation times of all hamstring 
muscles (biceps femoris long head (BFlh) and short head (BFsh); semitendinosus (ST); and semimembranosus (SM)), were measured at rest and 
immediately after the running protocol and the percentage change in T2 relaxation time was calculated for each hamstring muscle, in both the 
previously injured and uninjured contralateral limbs. 
Results: For the spatial analysis of uninjured limbs, no significant differences were observed in the percentage increase in T2 relaxation time for 
any muscles (BFlh vs ST, p=0.07; BFlh vs BFsh, p=0.66; BFlh vs SM, p=0.08; BFsh vs ST, p= 0.08; BFsh vs SM, p=0.54; SM vs ST, p=0.57). 
However, previously injured hamstring muscles displayed significantly smaller increases in T2 relaxation time compared with homonymous muscles 
in the uninjured contralateral limb (mean difference= -8.1%, 95% CI=-16.5 to -0.3%, p=0.02). 
Discussion: These preliminary findings indicate that the hamstrings of uninjured limbs are activated somewhat uniformly during high-speed 
overground running however, following an HSI, VA is chronically reduced in the previously injured muscle. 

77 Breaks and beyond

G. Healy1,2,3*    1The University of Queensland    2Baker IDI Heart & Diabetes Research Institute    3Curtin University

This talk will discuss various analytic techniques and concepts that can be used with activity monitor data to help further understand how we are 
active (and sedentary), how the variations relate to health, and how the behaviours change following intervention

78 Expressing personalised exercise doses in the daily energy expenditure equivalents

V. Dedov1*    I. Dedova2    1Mdxd    2University of New South Wales

Introduction: Exercise is medicine only if people with any level of fitness can take it every day in recommended doses. However, several factors 
undermine the effectiveness of physical activity promotion, including lack of objective and practical methods for measuring exercise volumes and 
monitoring adherence. Here, we report an innovative approach designed to resolve the above uncertainties related to exercise prescription.
Methods: A bilateral training device for the lower limbs (MDXD Pty Ltd, Sydney, Australia) was equipped with a data logger for continuous recording 
of exercise-dependent temperature (heat production) in the device. A fingertip pulse-oximeter was used for recording of heart rates. Four healthy 
volunteers (32–49 year old) participated in this pilot study. The procedure of testing included simultaneous measurement of the heart rate and 
intensity of device usage.
Results: Since the recommended energy expenditure (EE) for healthy adults is 30 minutes of moderate intensity exercise per day, we used 
the recording of heat production in the exercise device as a relative measure of EE by each participant. For practical reasons, the heart rate of 
100 bpm was selected as a marker of the moderate level of physical activity. If intensity of device usage dropped and/or the heart rate increased 
during 30-minute test, the training intensity was considered as unsustainable. Conversely, the intensity of device usage, which could be maintained 
at 100 bpm for 30 minutes, was considered as the equivalent of daily EE for each participant. Then, participants were asked to use the device 
at personalised intensities for at least 30 minutes per day during 2 weeks, while the actual intensity and duration of training were automatically 
recorded by data logger. The recordings were analysed and exercise volumes expressed in daily EE equivalents for each participant. Values of daily 
EE equivalents ranged between 0.4 and 2.0 (1.21+0.43, n=23), where the value 2.0 meant training with the device at moderate intensity for one 
hour and could be considered as a double dose of daily exercise.
Discussion: Currently, the EE during exercise can be either measured in laboratory conditions or calculated using MET values for specific physical 
activities. The complexity of these methods limits their application in practice. We simplified exercise prescription by using leg training device with 
capability of measuring training intensity by heat production in the device. Expression of training volumes in daily EE equivalents might facilitate 
exercise prescription through the personalisation of exercise dose and objective monitoring of adherence. 

79 The validity of the GENEActiv wrist-worn accelerometer for measuring sedentary behaviour in free living

T. Pavey1*    S. Gomersall1    B. Clark1    F. Waryouni1    W. Brown1    1The University Of Queensland

Background: Sedentary time is suggested to be harmfully associated with mortality and chronic disease. This evidence is mainly drawn from 
self-reported measures of sedentary behaviour. A wrist worn accelerometer can provide a ). This study examined the criterion validity of the 
GENEactiv accelerometer for estimating sedentary time in daily free living. 
Methods: Fifty-eight participants (48% female, [mean±standard deviation] 28±7.4 years of age) were recruited using convenience sampling from 
a large metropolitan Australian university. They wore a GENEActiv accelerometer on their non-dominant wrist and activPAL more accurate measure 
of sedentary behaviour (and physical activity), and may potentially increase compliance compared to monitors worn at other bodily locations 
(e.g. waist, thigh device attached to their right thigh for 24 hours (00:00 to 23:59:59). Total sedentary time during waking hours was derived from 
the GENEActiv and activPAL (criterion measure). Intraclass Correlation Coefficient (ICC) was used to examine the criterion validity of the GENEActiv 
compared to the activPAL for total sedentary time. Agreement was assessed using Bland and Altman plots. 
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Results: Estimates for total sedentary time over 24 hours were 595 min/day [standard deviation (SD)=139.0] for GENEActiv, and 617 min/day 
(SD 125.2) for activPAL. The ICC for estimates of total sedentary time between GENEActiv and activPAL was 0.78 (95% confidence intervals 
0.65 – 0.86). Bland and Altman analyses identified an underestimation of total sedentary time for GENEActiv (mean 22 min/day), with moderate 
limits of agreement (-145 to 189 min/day). 
Discussion: The performance of the wrist worn GENEActiv accelerometer was comparable to the activPAL, and may provide a more compliant 
bodily location for the estimation of sedentary behaviour.

80 Validity of a computerised use of time recall tool for estimating sedentary time: The Multimedia Activity Recall 
for children and adults

S. Gomersall1*    T. Pavey1    A. Jasman1    B. Clark1    W. Brown1    1The University Of Queensland

Introduction: Sedentary behavior is continuing to emerge as an important target for health promotion. However, to be able to accurately describe 
and explore associations between sedentary behavior and health, it is important that there are reliable and valid measures of sedentary time. 
While device-based measures are considered reliable and accurate, they can be costly to administer in large-scale studies and do not discriminate 
between domains of behaviour. The Multimedia Activity Recall for Children and Adults (MARCA) is a self-report recall tool that utlises a time use 
approach, asking participants to recall their previous day from midnight to midnight. While it has been validated for estimates of physical activity, 
it also has the potential to estimate average daily self-reported sedentary time, however this has yet to be investigated in an adult population. 
The purpose of this study was to determine the convergent validity of the adult version of the MARCA compared with the device-based measure, 
activPAL, for the measurement of sedentary behavior. 
Methods: Fifty-eight participants (48% female, [median (interquartile range)] 26 [23, 30] years of age, body mass index [mean±standard deviation] 
23.9±3 kg/m2) were recruited using convenience sampling from a large metropolitan Australian university. They wore an activPAL device attached 
to their right thigh for 24 hours and the following day completed the MARCA (interviewer-administered). Total sedentary time was derived from the 
MARCA by summing time spent in activities performed sitting or lying down during waking hours. Total sedentary time during waking hours derived 
from the activPAL was used as the convergent measure. Pearson correlation coefficients (r) were used to analyse convergent validity of the adult 
MARCA compared to the activPAL estimates of total sedentary time. Agreement was examined using Bland-Altman plots. 
Results: According to activPAL estimates, participants were sedentary for approximately 616 min/day [standard deviation (SD)=125.2]. The correlation 
between MARCA and activPAL estimates of total sedentary time was r=0.77 (95% confidence interval = 0.64–0.86; p<0.001). Bland-Altman 
analyses revealed a mean bias of +33.2 min/day with moderately wide limits of agreement (-147.0 minutes to +213.4 min/day). 
Discussion: This study found that there was a moderate to strong agreement between sedentary time derived from the adult MARCA and the activPAL, 
suggesting that the MARCA is an appropriate tool for the measurement of sedentary behaviour in an adult population. 

81 Past-day recall of sedentary time: Validity of a self-reported measure of sedentary time in a university population

B. Clark1*    T. Pavey1    J. Lim1    S. Gomersall1    W. Brown1    1The University Of Queensland

Background: Sedentary behaviour is associated with several deleterious health consequences. Although device-based measures of sedentary time 
are available, they are costly and do not provide a measure of domain specific sedentary time. High quality self-report measures are necessary 
to accurately capture domain specific sedentary time, and to provide an alternative to devices when cost is an issue. In this study, the Past-day 
Adults’ Sedentary Time (PAST) questionnaire, previously shown to have acceptable validity and reliability in a sample of breast cancer survivors, 
was modified for a university sample and validity of the modified questionnaire was examined compared with activPAL. 
Methods: Participants (n=58, age=18–55 years, 48% female, 66% students) were recruited from the University of Queensland (students and staff). 
They answered the PAST questionnaire, which asked about time spent sitting or lying down for work, study, travel, television viewing, leisure-time 
computer use, reading, eating, socialising and other purposes, during the previous day. Time reported for these questions was summed to 
provide a measure of total sedentary time. Participants also wore an activPAL device for the full day prior to completing the questionnaire and 
recorded their wake and sleep times in an activity log. Total waking sedentary time derived from the activPAL was used as the criterion measure. 
Correlation (Pearson’s r) and agreement (Bland–Altman plots) between PAST and activPAL sedentary time were examined. 
Results: Participants were sedentary (activPAL-determined) for approximately 66% of waking hours. The correlation between PAST and activPAL 
sedentary time for the whole sample was r = 0.50 [95% confidence interval (CI) = 0.28–0.67]; and higher for non-students (r = 0.63, 95% 
CI = 0.26–0.84) than students (r = 0.46, 95% CI = 0.16–0.68). Bland-Altman plots revealed that the mean difference between the two measures 
was 19 minutes although limits of agreement were wide (95% limits of agreement -4.1 to 4.7 hours). 
Discussion: The PAST questionnaire provides an acceptable measure of sedentary time in this population, which included students and adults with 
high workplace sitting. These findings support earlier research that questionnaires employing past-day recall of sedentary time provide a viable 
alternative to existing sedentary behaviour questionnaires.

82 Validation of the Sensewear Mini activity monitor in 6–12 year old children

C. Van Loo1*    D. Cliff1    T. Okely1    X. Janssen2    R. Jones1    T. Hinkley3    M. Batterham1    J. Reilly2    S. Brage4    U. Ekelund5    1University Of Wollongong 
2University of Strathclyde    3Deakin University    4MRC Epidemiology Unit, University of Cambridge    5Norwegian School of Sports Sciences

Introduction: The SenseWear Mini is a multi-sensor pattern recognition monitor that combines accelerometry and heat-related physiological 
sensors. The monitor has the potential to overcome limitations of traditional accelerometers in the measurement of physical activity and energy 
expenditure in children. Studies have shown improved accuracy for newly developed child algorithms. However, research including a wider age 
range and free-living activities is needed. This study validates algorithm versions 2.2 (SW2.2) and 5.2 (SW5.2) in 6–12 year-olds using portable 
indirect calorimetry (IC) as the criterion measure.
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Methods: Twenty-six children (10.1 ± 1.6 years, 61.5% boys) completed a protocol involving 15 semi-structured sedentary (resting, TV viewing, 
handheld computer game, computer game and writing), light (slow walk, getting ready in the morning, standing classroom activities and chores), 
and moderate-to-vigorous (brisk walk, dancing, basketball, soccer, running and obstacle course) intensity activities. VO

2
 and CO

2
 were measured 

using a portable breath-by-breath respiratory gas analysis system (MetaMax® 3B). Differences in estimated energy expenditure (kcal·min-1) 
and multiples of resting energy expenditure (METs) for the total protocol and for each activity using SW2.2

 
and SW5.2 were tested using linear 

mixed models (SPSS 19.0). 
Results: For the total protocol, SW2.2 (2.27, 95%CI: 1.97–2.58 kcal·min-1, p<0.001) and SW5.2 (2.68, 2.28–3.09 kcal·min-1, p<0.001) 
significantly underestimated energy expenditure compared to IC (3.95, 3.58–4.32 kcal·min-1). METs from SW2.2 (3.84, 3.70–3.99, p<0.001) 
were significantly lower than IC (4.62, 4.42–4.81), whereas SW5

.
2 (4.52, 4.36–4.67, p=0.353) was not significantly different. For SW2.2 all 

activities differed from IC for energy expenditure. For SW5.2 all activities differed from IC for energy expenditure except for TV viewing and dancing. 
For METs, estimates from SW2.2 differed from IC for all activities except slow walk, standing classroom activities, brisk walk, dancing, and running. 
MET estimates from SW5.2 only differed for resting, computer game, writing, slow walk and basketball. 
Conclusion: The Sensewear Mini underestimated energy expenditure using both SW2.2 and SW5.2. The newly developed child algorithm SW5.2 
showed improved accuracy when estimating METs. 

83 Misclassified standing time may bias assessments of sedentary accumulation patterns when using non-postural 
accelerometer data

E. Winkler1*    1The University Of Queensland

Background: Researchers are increasingly examining sedentary “patterns”, “accumulation”, or “breaks”, mostly using non-postural accelerometer 
data. The known errors in such measures may produce serious biases if they are differential with respect to sedentary accumulation patterns, 
and this has yet to be investigated. Therefore, we examined, in a free-living adult sample, the amount of sitting/lying, standing, and stepping 
time (according to highly accurate, posture-based activPAL monitors) occurring during prolonged (≥20 minute) and non-prolonged (<20 minute) 
bouts of sedentary time identified using hip-worn accelerometer data using fairly typical data-reduction procedures. 
Methods: In 2011/2012, a subsample of adult (≥34 years) participants in the Australian Diabetes, Obesity and Lifestyle Study were monitored for 
seven days with hip-worn ActiGraph GT3X+ accelerometers (worn during waking hours) and posture-based, thigh-mounted activPAL3 monitors 
(worn 24 hours/day). Using SAS 9.3, accelerometer non-wear periods (≥60 consecutive 1-minute epochs with vertical counts = 0, allowing for 
1–2 minutes with vertical counts of 1–49) were removed, then sedentary (minutes <100 vertical counts) bouts were identified, matched with activPAL 
data and excluded if any diary-reported activPAL removal or sleep was present. For each participant, the average proportion on valid (accelerometer) 
days of all prolonged (≥20 minute) and non-prolonged (<20 minute) sedentary bouts spent sitting/lying, standing and stepping were calculated. 
These were compared using paired t-tests, in STATA 12, for participants with ≥4 valid GT3X+ accelerometer days (10+ hours of wear) (n=698).
Results: The sample (aged 39 to 89 years, mean age = 58.4, 56% female) had an average (mean±SD) of 3.4±1.5 hours in prolonged and 
5.1±0.9 hours in non-prolonged sedentary bouts that were also monitored by activPALs. On average, participants’ time in prolonged sedentary 
bouts was comprised of proportionally more sitting/lying time (89.9±18.7% vs 68.8±13.3%, p<.001), less standing time (7.4±9.1% vs 
30.0±12.4%, p<.001) and less stepping time (0.7±1.9% vs 1.9±2.6%, p<0.001) than was the case for their non-prolonged sedentary bouts.
Discussion: When using accelerometer data similar to that of this study, misclassified activities (mostly standing) are likely to comprise a substantial 
portion of sedentary bouts, particularly non-prolonged bouts. A fragmented pattern of sedentary accumulation (short, regularly interrupted bouts) 
in non-postural accelerometer data may therefore indicate increased presence of poorly classified activities (e.g., standing), not just regular 
interruption of true sedentary time. Evidence regarding potential health impacts of sedentary accumulation patterns needs to be corroborated 
using other measures (e.g., postural devices) that are not subject to this differential measurement error problem.

84 Predictive validity of the BodyMedia SenseWear Armband in children with cerebral palsy

B. Joschtel1*    M. Neil2    M. Fragala-Pinkham3    S. Trost1    1School of Human Movement Studies, The University Of Queensland, Brisbane, AU 
2Department of Physical Therapy and Rehabilitation Sciences, Drexel University, Phila, PA    3Research Center, Franciscan Hospital for Children, Brighton, MA

Introduction: Cerebral palsy (CP) is the most common physical disability of childhood with a prevalence of 2.5 – 3.6 cases per 1000 live births. 
Children with CP perform significantly less PA than typically developing children, indicating that Interventions to increase PA are necessary. 
To evaluate their effectiveness, valid measures of PA intensity are required. The BodyMedia SenseWear Armband MF monitor (Armband) provides 
estimates of PA energy expenditure (METs); however, the validity of this estimate among children with CP has not been previously investigated. 
The purpose of this study was to determine if the MET values produced by the Armband are valid for use among children with CP. 
Method: 57 children and youth (mean age 12.5 ± 3.3 y, 49.1% hemiplegia, GMFCS level I–III) completed the following 9 standardised activity trials 
while wearing a BodyMedia SenseWear Armband (Software Version 7.0): Supine rest, seated writing, table cleaning, laundry task, active video game 1, 
active video game 2, comfortable walk, brisk walk, fast walk. VO

2
 was measured concurrently using the Cosmed K4b2. Differences between measured 

and predicted METs were assessed using dependent t-tests. Classification accuracy was evaluated using percent agreement, sensitivity, specificity, 
and area under the receiver operating characteristic (ROC) curve. 
Results: Armband predicted METs were significantly higher than measured METs for all activity trials (P < .05), with the exception of lying down trial 
and the two active gaming trials. Accuracy for categorising Armband predicted METs as either SED, LPA, or MVPA was modest (percent agreement 
= 66%; Weighted Kappa = 0.52, 95% CI = 0.45 – 0.58). For SED, classification accuracy was good (ROC-AUC = 0.82, 95% CI = 0.77 – 0.87), 
with low sensitivity (Se = 66.0%, Sp = 97.8%). For LPA, classification accuracy was poor (ROC-AUC = 0.61, 95% CI = 0.57 – 0.66), primarily the 
result of poor sensitivity or a inflated false negative rate (Se = 39.0%, Sp = 83.8%). For MVPA, classification accuracy was fair (ROC-AUC = 0.74, 
95% CI = 0.70 – 0.78), primarily the result of poor specificity (Se = 87.2%, Sp = 60.8%). 
Discussion: The BodyMedia SenseWear Armband overestimated the intensity of PA in children with CP. The Armband’s proprietary algorithms for 
prediction of energy expenditure may not be valid among children with CP. 
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85 Promoting physical activity in early childhood- current challenges and future opportunities 

J. Hnatiuk1    2Centre for Physical Activity & Nutrition Research, Deakin University

The early childhood period (0-5 years) has been identified as a key period for the development of optimal physical activity levels in children. As 
gatekeepers of their children’s health behaviours, parents play a central role in this process and have recently become the target of intervention 
strategies aiming to positively impact on young children’s physical activity. However, very little evidence-based information exists about how parents 
shape their children’s physical activity early in life. Research in this field has been limited by challenges of assessing young children’s physical 
activity as well perceptions that children are naturally active. Additionally, the examination of parental influences on children’s physical activity has 
traditionally focused on assessing physical activity across the full day, rather than identifying specific times of the day (active and inactive periods) 
in which to intervene. Identifying key influences on young children’s physical activity within the family environment and across different periods of 
the day may provide greater direction for future intervention strategies developed in this age group.

86 Maternal facilitation of physical activity and young children’s physical activity levels across the day

J. Hnatiuk1*    N. Ridgers1    J. Salmon1    K. Hesketh1    1Deakin University

Background: The promotion of physical activity in early childhood has become a focus of research in recent years with emerging evidence that 
many preschool children do not meet current physical activity recommendations. The family environment has been identified as an important 
influence on young children’s physical activity behaviors, yet identifying how parents contribute to children’s activity patterns across the day 
remains unknown. This study aimed to identify maternal correlates of physical activity in young children across the day.
Methods: Participants were 145 mothers and their 1–3.5 year old children taking part in the Mother and Child Physical Activity (MACPAC) Study. 
Mothers completed a 20-item survey comprising 6 constructs that assessed the time they spent facilitating or restricting their child’s engagement 
in physical activity during the morning (6 am – 11 am), afternoon (11 am – 4 pm) and evening (4 pm – 9 pm) periods. Children wore ActiGraph 
GT3X+ accelerometers for at least 3 weekdays and 1 weekend day to determine the time spent in light, moderate and vigorous-intensity physical 
activity (LMVPA) in the various periods. Data were analysed using multi-level modelling to control for clustering at the recruitment and family level 
and were adjusted for accelerometer wear time and age the child began walking. 
Results: Children engaged in an average of 99.5 (SD=21.6) minutes of LMVPA during the morning, 121.3 (SD=30.1) minutes during the afternoon 
and 103.9 (SD=25.5) minutes during the evening. Children of mothers who provided more opportunities for physical activity in the afternoon 
had children with higher physical activity levels during that period (β= 0.03, 95% CI =0.01, 0.05), while children of mothers who participated 
in creative play activities with their child during the afternoon had lower levels of LMVPA during that period (β= -0.02, 95% CI = -0.04,-0.01). 
No associations were observed for the morning or evening periods. 
Discussion: Findings suggest that the afternoon may be a key period of the day for parents to facilitate physical activity in their young children. 
In particular, providing opportunities for their child to be active may increase children’s physical activity levels. The effect size of this finding 
suggests that parental provision of opportunities for children to engage in physical activity for an additional hour would result in an increase 
of 18 minutes spent in LMVPA. The provision of opportunities for physical activity should be recommended in parental interventions aiming to 
increase physical activity levels of young children.

87 Sitting time among young children in childcare: Differences by sex, age, weight status and socio-economic status

Y. Ellis1*    T. Okely1    D. Cliff1    R. Jones1    J. Reilly2    X. Janssen1    1University Of Wollongong    2University of Strathclyde

Introduction: Excessive time spent sitting, independent of the amount of moderate- to vigorous-intensity physical activity (MVPA) undertaken, 
is negatively associated with measures of adiposity, cardio-metabolic health, and psychosocial health in adults and adolescents. However, little is 
known about these relationships and the amount of time spent sitting among children under 5 years. As a high number of children this age spend 
a large proportion of their day at childcare, it is worth examining the descriptive epidemiology of sitting time in these environments. The purpose 
of this study was to describe sitting time during childcare in children aged 1 to 5 years, and to examine if this varies by sex, age, weight status, 
and socio-economic status.
Methods: Cross-sectional data from 300 children (140 boys, 160 girls; mean age=3.66±1.0y) across eleven childcare services within the Illawarra 
Region of New South Wales, Australia were used. Sitting, standing and stepping time during childcare were objectively assessed using an activPal 
accelerometer over a period of 1–5 days. Height and weight were assessed and used to calculate body mass index. Child sex and date of birth 
were recorded. Differences between boys and girls; toddlers (1–2y) and pre-schoolers (3–5y); underweight, normal weight, overweight and obese; 
and low and medium/high SES groups were reported. All analyses adjusted for clustering within childcare service. 
Results: Young children spent 53.1% of their time at childcare sitting, 30.5% standing, and 16.4% stepping. Girls spent significantly more time 
sitting compared to boys (54.4% vs 51.6%; p=0.019) and boys spent significantly more time stepping than girls (17.8% vs 15.2%; p=0.005). 
The proportion of time spent sitting for underweight, normal weight, overweight and obese children was 55.9%, 53.4%, 50.8% and 53.2%, 
respectively. Children who were underweight spent significantly more time sitting compared with their normal weight and overweight peers 
(adjusted difference 2.54%, [95% CI 0.71–4.37], p=0.011 vs 5.12%, [2.19–8.05], p=0.003). Obese children spent significantly more time 
standing compared to underweight (3.11%, [0.67–5.5], p=0.017). There were no differences between toddlers and pre-schoolers or between 
low and medium/high SES groups for sitting, standing or stepping. 
Discussion: Young children spent more then half of their total time at childcare sitting and only around 15% of their day moving. This is consistent 
with other studies showing that young children spend a large proportion of their day sedentary. Strategies to replace sitting time with more 
standing and light-intensity physical activity are warranted.
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88 How are young children’s outdoor play time and screen time associated with their social skills?

T. Hinkley1*    H. Brown1    1Centre for Physical Activity and Nutrition Research, Deakin University

Introduction: Growing evidence suggests that young children spend insufficient time in physical activity (PA) and participate in excessive screen time 
(ST). Failing to achieve recommended levels of these behaviours may be detrimental to their health and development. However, little research has 
been conducted to explore how such behaviours may be associated with children’s social skills which have been shown to be supportive of later 
mental health. The aim of this study was therefore to investigate associations of young children’s PA and ST with their social skills.
Methods: Mothers (n=596) of children aged 2–5 years (mean = 3.8±0.9y) completed an online survey. Mothers reported the time their child spent playing 
outdoors (for PA), in television/DVD/video viewing, and using computers/electronic games (for ST) on a typical week and typical weekend day. The 30-item 
Adaptive Social Behavior Inventory (ASBI) was used to assess children’s expressive (e.g. is open & direct), compliant (e.g. is helpful & obedient) 
and disruptive (e.g. gets upset, bullies) social skills. Regression analyses, controlling for child age and disability, assessed associations between 
children’s PA, ST and social skills.
Results: Differences in associations between boys and girls were evident. Boys who spent more time in weekday outdoor play had more favourable 
expressive behaviours (B=0.20, 95% CI 0.03 0.38). Boys who spent more time outdoors on weekends had more favourable compliant (B=0.21, 95% CI 
0.02 0.39) and disruptive (B=-0.55, 95% CI -0.22 0.00) behaviours. Boys who met PA recommendations had more favourable expressive behaviours 
(B=0.84, 95% CI 0.08 1.60). No associations were found for girls’ PA with any of the three ASBI scales. Boys (B=-0.30, 95% CI -0.52 -0.09) and girls 
(B=-0.18, 95% CI -0.36 -0.01) who participated in more weekday ST had poorer compliant behaviours. Girls who spent more time in weekend day 
ST had poorer compliant behaviours (B=-0.26, 95% CI -0.49 -0.03) and girls who meet ST recommendations (≤1h/d) had more favourable compliant 
(B=0.89, 95% CI 0.04 1.74) and disruptive (B=-0.55, 95% CI -1.05 -0.05) behaviours. 
Discussion: Associations suggest that PA may be supportive of, and ST detrimental to, children’s social skills. Differences in associations between 
boys and girls suggest that intervention strategies should target different behaviours to achieve improvements in social skills. Longitudinal studies 
would provide evidence for directions of associations. Investigating the mediators of identified associations would help determine causal pathways 
and appropriate strategies for interventions. 

89 Relationships between standing and stepping time and executive functions in children aged 3–5 years

T. Okely1*    S. Howard1    D. Cliff1    J. Reilly1    R. Jones1    X. Janssen1    1University Of Wollongong

Introduction: Physical activity improves cognitive abilities, particularly higher order executive functions, in school-aged children. However, 
associations between activity or postures such as standing and executive functions among preschoolers have not been investigated. The purpose 
of this study was to determine the relationship of standing and stepping time to executive functions in 3- to 5-year-old children.
Methods: Cross-sectional data from 281 children (n= 126 boys, 155 girls; mean age 4.11 ± 0.59) from 11 childcare services within the Illawarra 
Region (New South Wales, Australia) were used. Standing and stepping time during childcare hours were assessed over 1–5 days using an activPal 
accelerometer. Executive function was assessed using the following tasks: Backward Digit Span and Backward Word Span (to assess working 
memory), Dimensional Change Card Sort (to measure shifting), and Go/No-Go (to assess inhibition). Each child was then categorised based on 
their score on each executive function task. Data were analysed using ANOVA, with all analyses adjusting for clustering within childcare service. 
Results: Children spent 31% and 16% of their time at childcare standing and stepping, respectively. There were no significant relationships 
between working memory, shifting or inhibition and time spent standing. There was a significant difference between working memory capacity 
groups in the proportion of time spent stepping, F(4, 186) = 3.55, p = .008, η2 = .07; Those children who scored in the lowest working memory 
group spent significantly more time stepping (19.01%) than those in the other four groups (ranges 14.66%–17.64%). There was a significant 
difference between shifting groups in the proportion of time spent stepping, F(3, 202) = 4.54, p = .004, η2 = .06; Those children who scored 
in the highest shifting group spent significantly more time stepping (23.23%) than those in the other three groups (ranges 12.88%–17.52%). 
There were no significant differences in stepping time across inhibition groups.
Discussion: In young children, standing time does not appear to be associated with measures of executive functions. Time spent stepping appears 
to be inversely related to working memory, positively related to shifting, and not related to inhibition. 

90 Load Management/Monitoring

SYMPOSIUM

M. Drew1*    1Australian Institute of Sport

Staff from the Australian Institute of Sport (AIS) will host this symposium centred around Load Management and the IT frameworks they have 
implemented a new Athlete Management System (AMS).
Overview: Why the AIS have implemented the AMS, the benefits to NSO’s and end-users and the future direction.
  Systems approach to monitoring.
  Case Study: Camps and loads
  Case Study: Race walker v middle distance
  Case Study: Monitoring strength and training
  Panel Discussion
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91 Cardiometabolic Health:  Reflections on Risk

D. Green1    1University of Western Australia

In this brief session introduction, Professor Green was asked by the NPAC organising committee to provide an overview on “Challenges, strengths 
and future research need in Cardiometabolic Health”. 
This talk will be a meditation on different aspects of “risk”. The first 10 minutes will address issue pertaining to primary prevention of 
cardiometabolic disease, specifically how do we assess CV risk, who is really at risk and what implications does the assessment of risk have for 
population-based and personalised approaches to reduction in the risk of developing cardiovascular diseases.
In part 2, the context will shift to secondary prevention and “risk” in the context of primum non nocere. What are the risks of exercise in patients with 
established cardiometabolic disease? How do we assess the extent of this risk and how do we satisfy our duty of care? Does the risk of exercise 
in patients with established disease, “high-risk patients”, have implications for the type/s of exercise prescribed? What are our professional 
responsibilities in this regard, especially when it comes to interaction with the media?

92 Association between sedentary behaviour and weight gain: A longitudinal study of middle-aged adults in 
New South Wales, Australia

Z. Pedisic1,2*    A. Grunseit1    D. Ding1    J Y. Chau1    E. Banks3,4    E. Stamatakis1,5,6    B B. Jalaludin7    A E. Bauman1    1Sydney School of Public Health, 
The University of Sydney, Sydney, Australia    2Faculty Of Kinesiology, University of Zagreb, Zagreb, Croatia    3National Centre for Epidemiology and Population Health, 
Australian National University, Canberra, Australia    4The Sax Institute, Sydney, Australia    5Department of Epidemiology and Public Health, University College London, 
London, United Kingdom    6Physical Activity Research Group, University College London, London, United Kingdom    7School of Public Health and Community Medicine, 
The University of New South Wales, Sydney, Australia

Background: Findings linking sedentary behaviour and unhealthy weight gain are inconsistent, showing both positive and no association. The purpose 
of this study was to examine the association between screen-time, i.e., time spent watching TV or using a computer (a ubiquitous type of leisure-time 
sedentary behaviour), and subsequent increase in body mass index (BMI) in a large-scale population-based sample of middle-aged adults.
Methods: We used data from the Social, Economic and Environmental Factor (SEEF) study, a follow-up survey of a sub-sample of the Sax Institute’s 
45 and Up Study conducted in New South Wales (NSW), Australia. BMI, from self-reported weight and height, and a single-item measure of 
screen-time were ascertained at two time points (mean follow-up; 3.4 years) in a prospective cohort study of 22,689 Australians aged 45–65 
years who at baseline reported no need for help with daily tasks due to long term illness and/or disability and had scores on the ten-item 
Medical Outcome Score – Physical Functioning ≥60 (55.6% females). The participants joined the study by completing the baseline (45 and Up 
Study) and follow-up (SEEF) questionnaires and consent forms. The association between baseline screen-time (categorized as: ≤2 hours/day 
[reference group]; 2.1–4 hours/day; 4.1–5 hours/day; and >5 hours/day) and change in BMI (categorized as: increase [>4%]; and stable [±4%]) 
was assessed using multiple logistic regression analysis adjusted for sex, age, employment, education, socio-economic status, general health, 
diagnosed chronic illnesses, psychological distress, baseline BMI, and MVPA. The baseline data collection was conducted between February 2006 
and December 2009 and approved by the University of New South Wales Human Research Ethics Committee (reference: HREC 05035). SEEF was 
approved by the University of Sydney Human Research Ethics Committee (reference: 10-2009/12187).
Results: A significant association between baseline screen-time and subsequent increase in BMI was found. The adjusted odds ratios for gaining >4% 
of baseline BMI were 1.05 (95% CI 0.98–1.13; p=0.202), 1.17 (95% CI 1.04–1.31; p=0.006), and 1.06 (95% CI 0.98–1.15; p=0.140) among 
participants with 2.1–4 hours, 4.1–5 hours, and >5 hours of screen-time per day, respectively (overall p[heterogeneity]=0.030; overall p[trend]=0.048).
Discussion: These findings support the hypothesis that greater time spent watching TV or using computer is linked prospectively to unhealthy 
weight gain. Future studies may benefit from longer follow-up periods, using objective measures of exposure and outcome and adjusting for dietary 
habits. Public health strategies to reduce screen-time in middle-aged adults may reap substantial health rewards.

93 Replacing sedentary time with standing, physical activity, and sleeping: Associations with all-cause mortality in 
a cohort of 201,129 Australian adults

E. Stamatakis1,2,3*    K. Rogers4    D. Ding4    D. Berrigan5    M. Hamer3    J. Chau4    A. Bauman4    1Exercise and Sport Sciences, Faculty of Health Sciences, 
University Of Sydney    2Charles Perkins Centre, University Of Sydney    3Physical Activity Research Group, University College London, UK    4Prevention Research Collaboration, 
School of Public Health, University Of Sydney    5National Cancer Institute, Division of Cancer Control and Population Sciences,Bethesda, Maryland, USA

Introduction: Sedentary behaviour (SB), sleeping, and physical activity are thought to be independently associated with health outcomes but 
it is unclear whether these associations are due to the direct physiological effects of each behaviour or because, across a finite 24-hour day, 
engagement in one behaviour requires displacement of another. The aim of this study was to examine the isotemporal replacement effects of SB 
(total sitting and screen time), sleeping, standing, walking, and moderate-to-vigorous physical activity (MVPA) on all-cause mortality. 
Methods: Longitudinal analysis (4.22±0.9 years follow-up /849,369 person-years) of the 45 and Up study. Setting/ Participants: Population-based 
sample of 201,129 adults aged ≥45 years from New South Wales, Australia, randomly sampled from the Medicare database. Main exposures 
were daily times spent sitting, screen time (television and computer), standing, sleeping, walking, and MVPA.
The study outcome was all-cause mortality. 
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Results: 7,460 deaths occurred over follow-up. Multivariable-adjusted Cox models showed that sleeping for >7hrs (per-hour HR: 1.08, 95%CI: 
1.06–1.10), sitting (1.03, 1.02–1.04), and screen time (1.02, 1.01–1.03) were associated with increased mortality risk; while standing 
(0.97, 0.96–0.99), walking (0.83, 0.79–0.88), and MVPA (0.87, 0.85–0.90) were associated with decreased risk. There were beneficial effects 
for replacing screen time with equal amounts of sleeping in those sleeping for ≤7 hours/day (per-hour HR: 0.95, 95%CI: 0.91–0.99), standing 
(0.97, 0.95–0.98), walking (0.87, 0.82–0.92) and MVPA (0.89, 0.86–0.91); and for replacing total sitting time with sleeping in those sleeping 
≤7 hours/day (0.94, 0.90–0.98), standing (0.95, 0.94–0.96), walking (0.86, 0.81–0.90), and MVPA (0.88, 0.85–0.90). Replacing one hour of 
walking or MVPA with any other behavioral class increased mortality risk by 7–18%. Restricting analyses to those who were healthy at baseline 
or to those who did not die in the first 24 months did not materially change the above observations. 
Discussion: While replacements of sedentary behaviour with walking and MVPA are associated with the lowest mortality risk, replacements with 
equal amounts of standing and sleeping (in low sleepers only) are also linked to substantial risk reductions. 

94 Potential impacts on cardio-metabolic risk biomarkers of reducing sitting time by increasing standing or stepping

AWARD FINALIST

G. Healy1,2*    D. Dunstan2    E. Winkler1    N. Owen2,1    1The University Of Queensland    2Baker IDI Heart & Diabetes Institute

Introduction: Preventive messages, interventions, and policies to reduce sitting have emerged. However, it is unknown what sitting should be replaced 
with for cardio-metabolic benefit: is just standing enough? or, is ambulatory movement required? Using an isotemporal approach, this cross-sectional 
study aimed to estimate associations with cardio-metabolic risk biomarkers of reallocating time from sitting to standing or to stepping. 
Methods: A random sub-sample of adult participants (≥34 years of age) from the 2011/2012 Australian Diabetes, Obesity and Lifestyle (AusDiab) 
Study wore the posture-based activPAL3 activity monitor with a 7-day protocol of continuous wear (24 hrs/day) for at least one day (n=735). 
Associations of activPAL3-derived sitting/lying [sitting], standing and stepping time (in 2 hrs/day increments) – excluding self-reported monitor 
removal and sleeping periods – with BMI, waist circumference, systolic and diastolic blood pressure, fasting glucose, fasting lipids (HDL-cholesterol, 
triglycerides) (n=674) and 2-hr plasma glucose (n=640) were examined. Associations were tested in isotemporal substitution models, adjusting for 
socio-demographic, behavioural, and clinical confounders associated with the outcomes at p<0.2, and are reported as beta coefficients or relative 
rates (expressed as percentages) for log-transformed outcomes. Significance was set at p<0.05 (two-tailed). 
Results: The sample, aged 36 to 80 years (mean 57.8 years; 56% female), spent their (worn) daily waking hours (15.4 ± 1.0 hrs) mostly sitting 
(8.7 ± 1.8 hrs) or standing (4.8 ± 1.5 hrs), with 2.0 ± 0.7 hours spent stepping. Reducing mean sitting through increasing mean standing by 
2 hrs/day was significantly associated with: 2% lower fasting plasma glucose (95% CI -3%, -0%); 10% lower triglycerides (-14%, -6%); and, 
0.05 mmol/L higher HDL-Cholesterol (0.01, 0.09). Reducing mean sitting through increasing mean stepping by 2 hrs/day was significantly 
associated with: 10% lower BMI (-13%, -6%) and -7.3 cm lower waist circumference (-10.6, -4.0); 11% lower 2-hr plasma glucose (-16%, -5%), 
13% lower triglycerides (-22%, -3%); and, 0.11 (0.03, 0.19) mmol/L higher HDL-Cholesterol. Other associations were not statistically significant. 
Discussion: This study reports some of the first evidence on associations of standing with cardio-metabolic risk biomarkers in a broad-based 
adult sample in a free-living setting. Here, standing primarily showed associations with fasting glucose and lipids; stepping time (of any cadence) 
also showed associations with body composition and 2-hr plasma glucose. While only cross-sectional, these novel findings are suggestive that 
sitting-reduction strategies targeting increased standing, stepping, or both, may have benefits for cardio-metabolic health that merit further evaluation. 

95 The association between accumulated physical activity and BMI in young and mid-aged women

T. Pavey1*    G. Peeters1    S. Gomersall1    W. Brown1    1The University Of Queensland

Background: The association between physical activity (PA) and BMI is clear. However, evidence is mainly from cross-sectional data. The aim of the 
study was to examine the influence of cumulative PA over a 12 year period, on BMI in young and mid-aged women. 
Methods: The study involved 4133 young (born 1973–78) and 7238 mid-aged (born 1946–51) participants in the Australian Longitudinal Study 
on Women’s Health, who completed survey items on PA (surveys 2–5) and BMI (survey 6). PA was categorised into 4 levels at each survey 
and summed into a cumulative score. The cumulative score was then categorised into 3 levels (inactive, meeting guidelines, highly active). 
Associations between normal weight and overweight, and normal weight and obese were analysed using generalised linear models, adjusted for 
sociodemographic, behavioural and health-related variables. 
Results: In both young and mid-aged women an accumulation of high activity over 12 years reduced the risk of being obese 3 years later 
(young adjusted odds ratio [OR]=0.62, 95% confidence interval [CI]=0.49–0.80; mid-aged OR=0.36, CI=0.30–0.43). For women meeting PA 
guidelines, the risk reduction was only significant for mid-aged women (OR=0.58, CI=0.50–0.70). The risk reduction for being overweight was 
only significant when meeting PA guidelines (OR=0.85, CI=0.72–1.00) and high activity (OR=0.61, CI=0.52–0.72) in mid-aged women. 
Discussion: When assessing the association between cumulative PA and BMI, high levels of PA are needed to reduce the risk of being obese 
in young women. For mid-aged women meeting PA guidelines and being highly active reduced the risk of being overweight and obese.
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96 Is light-intensity physical activity beneficially associated with cardio-metabolic risk biomarkers?

AWARD FINALIST

B. Howard1,2*    E. Winkler3    P. Sethi1    V. Carson4    N. Ridgers3    J. Salmon3    G. Healy1,3    N. Owen1,3,6    D. Dunstan1-3,5,7,8    1Baker IDI Heart and Diabetes Institute, 
Melbourne, Australia    2School of Public Health & Preventive Medicine, Monash University, Melbourne, Australia    3Cancer Prevention Research Centre, School of Population Health, 
The University of Queensland, Brisbane, Australia    4Faculty of Physical Education and Recreation, University of Alberta, Edmonton, Canada    5Centre for Physical Activity and 
Nutrition Research, School of Exercise & Nutrition Sciences, Deakin University, Melbourne, Australia    6Melbourne School of Population and Global Health, The University of Melbourne, 
Melbourne, Australia    7Department of Medicine, Alfred Hospital, Monash University, Melbourne, Victoria, Australia    8School of Sport Science, Exercise & Health,  
University of Western Australia, Perth, Australia

Introduction: Light-intensity physical activity (LIPA) accounts for much of adults’ waking hours (≈40%) and overall daily energy expenditure. It is 
highly heterogeneous, encompassing behaviours as gentle as standing with little movement to slow walking. However, little is known about how 
the potential health benefits of engaging in LIPA may vary depending on intensity. We examined the associations of objectively assessed LIPA, 
categorised as low- and high- light intensity physical activity, and MVPA with cardio-metabolic biomarkers in US adults. 
Methods: Cardio-metabolic biomarkers were measured in 4625 US adults (47 ± 17 yrs) who participated in the 2003–04 and 2005–06 
National Health and Nutrition Examination Survey (NHANES) cycles. Multiple linear regression analyses examined cross-sectional associations of 
accelerometer-derived low-light (LLPA: 100–761cpm), high-light (HLPA: 762–1951cpm) and moderate-to-vigorous (MVPA: ≥1952cpm) physical 
activity (SD increment/day) with cardio-metabolic biomarkers, adjusting for socio-demographic, behavioural and medical covariates retained in 
backwards elimination. Interaction terms examined variation of associations with physical activity by gender, age (adults: <65yrs or older adults: 
≥65yrs), race/ethnicity, and MVPA (active: ≥30min/day or inactive: <30min/day; all minutes considered). 
Results: Beneficial associations for all intensities of activity were observed for waist circumference, C-reactive protein (CRP), triglycerides, insulin, 
β-cell function and insulin sensitivity (P≤0.05). Size of effect was consistently largest for MVPA, followed by HLPA and then LLPA. For example, 
after back-transforming, each SD increment in MVPA was associated with a 17% (95% CI: 12–23), HLPA with a 14% (9–19) and LLPA with an 
8% (4–13) lower CRP. Only some activities showed significant associations with systolic blood pressure (for LLPA), HDL-cholesterol, fasting and 
2-hr plasma glucose (HLPA, MVPA). No significant associations with diastolic blood pressure or low-density lipoprotein cholesterol were observed 
for the overall sample. There were significant interactions (P≤0.001) by gender for associations of HLPA and MVPA with systolic BP; by age for 
associations of LLPA with CRP and HLPA with LDL-cholesterol; by ethnicity for associations of LLPA and HLPA with waist circumference. 
Discussion: These findings provide novel indications of the potential benefits of increasing both LLPA and HLPA. They also reinforce the established 
importance of MVPA – the mainstay of public health recommendations. Further research is needed to explicate gender, age and race/ethnicity relationships. 

97 Polymorphisms of the matrix metalloproteinase-3 gene and the risk of musculoskeletal soft tissue injuries

A. Gibbon1*    H. Hobbs2    W. van der Merwe2    M. Posthumus1    J. Cook4    C. Handley5    M. Collins1,3    A. September1 
1MRC/UCT Research Unit for Exercise Science and Sports Medicine, Department of Human Biology, Faculty of Health Sciences, University of Cape Town, Newlands, South Africa 
2Sports Science Orthopaedic Clinic, Cape Town    3MRC/UCT Research Unit for Exercise Science and Sports Medicine, South African Medical Research Council, Cape Town, South Africa 
4Centre for Physical Activity and Nutrition Research, School of Exercise and Nutrition Sciences, Deakin University, Melbourne, Australia    5School of Human Biosciences and the 
Musculoskeletal Research Centre, La Trobe University, Melbourne, Victoria, Australia

Introduction: Several genes variants have been found to be associated with musculoskeletal soft-tissue injuries, including Achilles tendinopathy 
(AT) and anterior cruciate ligament ruptures (ACL). Stromolysin-1(MMP3), a member of the zinc-dependent endopeptidase family, is known to be 
a physiological mediator of extracellular matrix (ECM) remodelling, through its role in promoting the degradation of ECM components. The MMP3 
gene has been previously implicated in both AT and ACL ruptures. Therefore the aim was to further investigate the contribution of the MMP3 gene 
to musculoskeletal soft tissue injury risk.
Methods: A case-control genetic-association study was employed. In total, 230 control participants (CON) and 223 participants with ACL ruptures 
(ACL) were genotyped for four single nucleotide polymorphisms (SNP) within the MMP3 gene. Of the participants in the ACL group, 120 participants 
ruptured their ACL through a non-contact mechanism of injury (NON subgroup). Similarly, 208 control participants and 85 participants with 
chronically diagnosed AT were genotyped. All participants were self reported to be of Caucasian decent. Investigated polymorphisms included the 
functional rs3025058 (5A/6A) polymorphism within the promoter region of the gene and three downstream variants, rs679620 (G/A), rs591058 
(C/T) and rs650108 (G/A). Statistical analysis involved investigating the allele and genotype frequency distributions between the cases and control 
participants. Significance was accepted when P<0.05
Results: The 5A allele (rs3025058) was significantly over-represented in the ACL group compared to the CON group (p=0.001, OR: 1.583, 95% CI: 
1.202–2.084), likewise in the NON subgroup compared to the CON group (p=0.004, OR: 1.633, 95% CI: 1.178–2.264). Furthermore, when stratified 
by sex, the 5A allele was significantly higher in the female NON subgroup compared to the CON group (p=0.005, OR: 2.178, 95% CI: 1.270–3.736). 
No other significant genotype associations were observed in the AT and ACL cohorts. After adjusting for age, weight and sex, no inferred allelic 
combinations were observed to be significantly different amongst the cases and control groups in the AT or ACL cohorts. 
Conclusion: This research provides evidence suggesting that the rs3025058 (5A/6A) polymorphism within the MMP3 gene may be implicated in 
the pathophysiology of musculoskeletal soft tissue injuries; and thereby highlighting the biological relevance of the matrix remodelling process in 
musculoskeletal soft tissue injury risk. However, fine mapping of this gene is required to identify novel candidates and create a more informative 
genetic signature within this chromosomal region underpinning the risk for musculoskeletal soft tissue injuries. 
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98 Genes involved in the angiogenesis pathway associated with anterior cruciate ligament injury risk

M. Rahim1*    A. Gibbon1    H. Hobbs2    W. van der Merwe2    M. Posthumus1    M. Collins1    A. September1    1UCT/MRC Research Unit for Exercise Science 
& Sports Medicine, University Of Cape Town, Cape Town, South Africa    2Sports Science Orthopaedic Clinic, Cape Town, South Africa

Background: Genetic factors have been implicated with risk of anterior cruciate ligament (ACL) ruptures. Angiogenesis plays an important 
role in extracellular matrix (ECM) remodelling following mechanical loading. It is proposed that dysregulation of this process may alter the 
mechanical properties of the tissue thereby increasing the risk of injury. Increased levels of angiogenic cytokines and growth factors have been 
observed in degenerative ligaments. Thus, the aim of this study was to investigate if genetic variants within genes encoding proteins involved in 
angiogenesis-associated signalling are associated with ACL injury risk.
Methods: A genetic-association study was conducted on 234 control participants (CON) and 227 ACL rupture participants (ACL), of which 126 
had a noncontact mechanism of injury and were analysed as a separate subgroup (NON). All participants were genotyped for the functional VEGFA 
rs699947, VEGFA rs1570360, VEGFA rs2010963, KDR rs2071559 and KDR rs1870377 polymorphisms. Haplotypes were also inferred for VEGFA 
and KDR. Statistical analyses were conducted to determine any significant differences (p<0.05) between groups (CON vs. ACL and CON vs. NON). 
Due to previous findings, sex-specific interactions were also investigated. 
Results: The VEGFA rs1570360 genotype frequency distribution was significantly different (p=0.017) between the CON and ACL groups. 
Specifically the GA genotype was significantly over-represented (p=0.005; OR: 1.72; 95% CI: 1.17 to 2.52) in the CON group. VEGFA rs699947 
genotype distributions were significantly different (p=0.048) between the CON and NON subgroups with the CC genotype significantly 
under-represented (p=0.015, OR: 1.84; 95% CI: 1.12–3.01) in the CON group. Furthermore, the VEGFA rs699947-rs1570360-rs2010963 
C-G-C haplotype was significantly under-represented (p=0.038) in the CON group compared to the NON subgroup. Analysis of the KDR variants 
revealed the KDR rs2071559 genotype distribution to be significantly different (p=0.029) in female participants only, with the GA genotype 
significantly over-represented (p=0.020, OR: 2.20, 95% CI: 1.13–4.29) in the female CON group compared to the female ACL group. In addition, 
the KDR rs2071559-rs1870377 G-A haplotype was significantly under-represented in the controls compared to the ACL group in all participants 
(p=0.011), and in female participants separately (p=0.009).
Discussion: These novel findings provide evidence suggesting variants within the VEGFA and KDR genes are associated with ACL injury risk, 
thus implicating the angiogenesis-associated signalling pathway in the pathobiology underlying ACL injuries.

99 Interactions between collagen gene variants and risk of anterior cruciate ligament rupture

M. Posthumus1*    K. O’Connell1    H. Knight1    K. Ficek3    A. Leonska-Duniec2    A. Maciejewska-Karlowska2    M. Sawczuk2    M. Stepien-Slodkowska2 
P. Cieszczyk2    M. Collins1    1MRC/UCT Research Unit for Exercise Science & Sports Medicine, University of Cape Town, Cape Town, South Africa    2University of Szczecin, 
Department of Physical Culture and Health Promotion, Szczecin, Poland    3Academy of Physical Education and Sport, Department of Tourism and Recreation, Gdansk, Poland

Introduction: The COL5A1 and COL12A1 variants are independently associated with modulating the risk of ACL rupture in females. The objective 
of this study was to further investigate if COL3A1 and COL6A1 variants independently, as well as, collagen gene-gene interactions, modulate ACL 
rupture risk. 
Methods: Three hundred and thirty-three South African (SA, n=242) and Polish (PL, n=91) participants with diagnosed ACL ruptures and 378 controls 
(235 SA and 143 PL) were recruited. Participants were genotyped for COL3A1 rs1800255 G/A, COL5A1 rs12722 T/C, COL6A1 rs35796750 T/C and 
COL12A1 rs970547 A/G. 
Results: No significant associations were identified between COL6A1 rs35796750 and COL3A1 rs1800255 genotypes and risk of ACL rupture in the 
SA cohort. The COL3A1 AA genotype was however significantly (p=0.036) over-represented in the PL ACL group (9.9%, n=9) when compared to the 
PL CON group (2.8%, n=4). Although there were genotype distribution differences between the SA and PL cohorts, the T+A inferred pseudo-haplotype 
constructed from COL5A1 and COL12A1 was significantly over-represented in the female ACL group when compared to the female CON group within 
the SA (T+A ACL 50.5%, T+A CON 38.1%, p=0.022), PL (T+A ACL 56.3%, T+A CON 36.3%, p=0.029) and combined (T+A ACL 51.8%, T+A CON 
37.5%, p=0.004) cohorts. 
Discussion: In conclusion, the novel main finding of this study was a significant interaction between the COL5A1 rs12722 T/C and COL12A1 rs970547 
A/G variants and risk of ACL injury. These results highlight the importance of investigating gene-gene interactions in the aetiology of ACL ruptures 
in multiple independent cohorts.

100 Evidence suggesting interactions between protoeglycan encoding genes and the COL5A1 gene may modulate 
risk of anterior cruciate ligament ruptures

A V. September1*    S. Mannion1    A. Mtintsilana1    W. van der Merwe2    D. O’Cuinneagain2    M. Posthumus1    M. Collins1 
1ESSM, Department of Human Biology, University Of Cape Town    2Sports Science Orthopaedic Clinic, Cape Town, South Africa

Background: Anterior cruciate ligament (ACL) ruptures are one of the most detrimental injuries sustained in sports. Multiple risk factors, including 
genetic factors, are associated with the injury. Recently genetic variants within proteoglycan encoding genes and variants within the COL5A1 gene 
were independently associated with risk of ACL injuries. The study therefore aimed to test if models comprising both the proteoglycan and collagen 
associated genes involved in fibrillogenesis may collectively modulate ACL injury risk.
Methods: A genetic association study was conducted of which 461 participants [227 cases: surgically diagnosed ACL ruptures; 234 controls (CON): 
healthy active individuals without any history of ACL injury] were genotyped for SNPs within the BGN (rs1126499 C>T and rs1042103 G>A), DCN 
(rs516115 A>G) and COL5A1 (rs12722 C>T) genes. Inferred allele combinations were constructed using the genotype data for:(i) BGN (rs1126499 
C>T – rs1042103 G>A) – COL5A1 rs12722 C>T, (ii) DCN rs516115 A>G – COL5A1 rs12722 C>T (DCN rs13312816 and rs516115 are in LD), 
(iii) BGN (rs1126499 C>T – rs1042103 G>A) – DCN rs516115 A>G and (vi) a combination of all four SNPs within three genes: BGN (rs1126499 
C>T – rs1042103 G>A) – DCN (rs516115 A>G) – COL5A1 (rs12722 C>T). Allele frequencies of SNPs within each allele combination were 
compared between the ACL group and CON group using the Chaplin software Chi-squared tests. Results were also stratified by sex.
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Results: Several significant associations were noted and these included the G-C combination of the DCN – COL5A1 (rs516115 A>G – rs12722 
C>T) inferred pseudo-haplotype which was associated with protection from injury (p<0.001) in females and the alternative A-T haplotype was 
associated with risk of injury (p<0.001) in females. When analysing the BGN (rs1126499 C>T – rs1042103 G>A) – DCN rs516115 A>G inferred 
pseudo-haplotype, two alternative haplotypes were associated with protection from (C-G-G; p=0.011) and risk of (T-A-A; p=0.021) ACL injury in 
female participants only. In addition, when all four loci were collectively investigated several significant associations were noted (p<0.05) 
Discussion: The Inferred allele constructs identified gene-gene interactions between (i) BGN and DCN, (ii) BGN and COL5A1, (iii) DCN and COL5A1, 
and (iv) all three of these genes collectively. These associations suggest that genetic variations within the proteoglycan and collagen encoding 
genes may collectively contribute to modulating ACL injury susceptibility.

101 Factors associated with anterior knee pain 12 months follow hamstring tendon autograft ACL reconstruction

AWARD FINALIST

A. Culvenor1*    N. Collins2    B. Vicenzino1    J. Cook3    T. Whitehead4    H. Morris2    K. Crossley1    1The University Of Queensland    2The University of Melbourne 
3Monash University    4OrthoSport Victoria

Introduction: Anterior knee pain (AKP) is a common and troublesome complication following anterior cruciate ligament reconstruction (ACLR), 
irrespective of graft source. While AKP is frequently associated with harvest-site morbidity after bone-patellar tendon-bone autograft ACLR, 
factors associated with AKP following the common hamstring-tendon (HT) autograft are not known.
Methods: 110 participants (76 males, mean age 30±8 years) were consecutively recruited 12 months following a primary HT autograft ACLR 
by one of two orthopaedic surgeons. All participants underwent assessment of physical performance (hop-for-distance [HFD], cross-over HFD, 
side-hop and one-leg rise tests) and patient-reported outcomes including quality of life (QoL) (EQ5D), kinesiophobia (Tampa Scale), activity level 
(Tegner), return to sport and attitudes related to return to sport (ACL-return to sport index). Impairments in knee range of movement, laxity, 
frontal plane alignment and hip external rotation strength were recorded, while injuries to menisci and patellofemoral cartilage were noted 
intra-operatively. Clinical and physical performance data were normalised to the uninjured limb. K-means cluster analysis classified participants 
into those with and without AKP using the validated Kujala Patellofemoral Score (0–100). Analysis of variance was used to evaluate differences 
between AKP and no AKP groups (p<0.05).
Results: Thirty-three participants (30%) were defined as having AKP from the cluster analysis (Kujala score ≤87/100). Those with AKP were of older 
age (mean difference 4.4 years, 95% confidence interval 1.0 to 7.9), had a higher body mass index (2.3kg.m-2, 0.7 to 3.8), performed between 8% 
and 25% worse on the HFD, cross-over HFD and one-leg rise tests, and had lower activity level (Tegner median 4 vs 6). The presence of AKP was also 
associated with worse QoL, kinesiophobia and return to sport attitudes. No clinical or intra-operative features of AKP were identified.
Discussion: The prevalence of AKP we observed is similar to previously reported rates following HT autograft ACLR. Importantly, our findings reveal 
that AKP is not simply a trivial complication following HT harvest. Sports medicine clinicians need to be cognisant of AKP in this population as it 
is associated with worse scores on both patient-reported outcomes and physical performance. For those with AKP following ACLR, rehabilitation 
protocols should include a greater focus on weight management education, progression of rehabilitation to high-level activities, including adequate 
functional retraining to optimise confidence and return to sport attitudes. While not being causally determined, these strategies may help minimise 
the high prevalence of AKP and the significant burden it places on this population.

102 Returning to sport after ACL reconstruction varies according to different physical functioning and contextual factors

C. Ardern1    N. Taylor2    J. Feller3    K. Webster1*    1School of Allied Health, La Trobe University    2Department of Physiotherapy, La Trobe University, Melbourne 
3OrthoSport Victoria, Epworth Healthcare, Melbourne

Introduction: In 2011 we published a systematic review and meta-analysis of return to sport rates from 48 studies including over 5500 patients 
who had anterior cruciate ligament (ACL) reconstruction. This review demonstrated that the return to sport rate following surgery was lower than 
previously expected, and highlighted the relative lack of emphasis on evaluating participation-based outcomes after ACL reconstruction. Since the 
original review, returning to sport has received increased research attention, suggesting that an update to the review was warranted. Therefore, 
the objectives were to update our original review of return to sport rates following ACL reconstruction, and to add to the original review by 
investigating the relationship between returning to sport, and aspects of physical functioning and contextual factors.
Methods: Electronic databases were systematically searched from April 2010 to November 2013 for articles reporting the number of patients 
returning to sport following ACL reconstruction. Return to sport rates, physical functioning, and contextual data were extracted and combined using 
random-effects meta-analyses. Data from the original review (studies published up to April 2010) were combined with data from the updated search.
Results: Sixty-nine articles, reporting on 7556 participants were reviewed (48 from the original review and 21 from the updated search). On average, 
81% of people returned to some kind of sport, 65% returned to their preinjury sport, and 55% returned to competitive sport. Symmetrical hopping 
performance (d = 0.3), younger age (d = -0.3), male sex (odds ratio = 1.4), playing elite level sport (odds ratio = 2.5), and having a positive 
psychological response (low fear of re-injury and greater psychological readiness to return to sport) (d = 0.3) favoured returning to the preinjury sport. 
Receiving a hamstring tendon autograft favoured returning to competitive sport (odds ratio = 2.4), and receiving a patellar tendon autograft favoured 
returning to the preinjury sport (odds ratio = 1.2). 
Discussion: Data from over 7000 individuals demonstrated that one in five people did not return to any sport, one in three did not return to their 
preinjury sport, and one in two did not return to competitive sport following ACL reconstruction. Returning to sport varied according to contextual 
factors as well as physical functioning, suggesting that these factors may warrant additional emphasis in post-operative rehabilitation to improve 
return to sport rates.
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103 Return to sport and quality of life in people with knee symptoms 5 to 20 years following anterior cruciate 
ligament reconstruction

S. Filbay1*    I. Ackerman2    T. Russell1    K. Crossley1    1Division of Physiotherapy, School of Health and Rehabilitation Sciences, The University of Queensland, 
Brisbane, Australia    2Melbourne EpiCentre, The University of Melbourne, Melbourne, Australia

Introduction: Anterior cruciate ligament reconstruction (ACLR) can result in psychological and physical impairments that impact on participation 
in desired activities and sports. To date, no study has explored the impact of sports restrictions on quality of life (QOL) in people with knee 
symptoms following ACLR. The aims of this study were to (i) quantify QOL; and (ii) explore relationships between participant characteristics, 
sport-related factors and QOL 5–20 years following ACLR. 
Methods: We conducted a cross-sectional analysis on 139 individuals with knee pain, stiffness or activity limitations 5–20 years following ACLR. 
Participants were recruited from surgical records of four experienced orthopaedic surgeons. All patients aged 18–55 years who had a hamstring 
or patellar-tendon autograft ACLR 5–20 years ago were invited to participate. People with significant comorbidities and those not fluent in English 
were excluded. Participants completed the Anterior Cruciate Ligament QOL Questionnaire (ACL-QOL), Knee injury and Osteoarthritis Outcome 
Score (KOOS) and a demographics questionnaire. KOOS and ACL-QOL scores range from 0 (worst) to 100 (best). KOOS cut-off criteria were 
applied to ensure all participants were symptomatic. Spearman rank correlations explored relationships between participant characteristics, 
return to sports information and QOL.
Results: A total of 139 participants completed the questionnaires at a mean 9 years (range 5–20) following ACLR. Participants had a mean age of 
38 years (range 20–55), a mean BMI of 27 (range 19–43) and 42% were female. Participants scored a mean 55±20 on the KOOS-QOL subscale 
and 57±21 on the ACL-QOL. The most impaired ACL-QOL items were sport/recreational frustrations (33±31), playing sport under caution (36±35) 
and fear of contact sports (35±37). The least impaired ACL-QOL subscale was work-related concerns (78±22). Returning to sport at a lower 
level (27%) or not returning to sport (34%) was correlated with poor KOOS-QOL scores (r=0.32, p<0.01). Reporting the knee as the reason for 
not returning to the same level of sport (77%) was correlated with competitive needs not being met (r=0.25, p=0.01) and poor knee confidence 
(r=0.20, p=0.05). Pain-free sport or exercise participation was considered preferable (78%) to pain-free participation in work (2%), family (15%) 
or social activities (5%). 
Discussion: The ability to participate in sport and exercise appear to be a high priority and is associated with QOL impairment in people with knee 
symptoms 5–20 years after ACLR. Knee-related QOL was considerably lower than population norms. Addressing knee confidence, sport-related 
concerns, frustrations and fears may assist in improving QOL following ACLR. 

104 Return to sport outcomes after revision anterior cruciate ligament reconstruction

AWARD FINALIST

K. Webster1*    J. Feller1,2    B. Anand1,2    T. Whitehead2    C. Norsworthy2    1La Trobe University    2OrhtoSport Victoria

Introduction: The results of primary anterior cruciate ligament reconstruction (ACLR) are generally reported to be satisfactory using activity and 
impairment based outcome measures, but are less encouraging when return to sport is used as a basis of assessment. There is a paucity of 
information about revision ACLR and therefore the aim of this study was to determine return to sport outcomes for revision ACLR. 
Methods: The study cohort consisted of 148 eligible patients (16 years or older, no additional ligament surgery at time of primary or revision surgery) 
who had undergone their first revision ACL reconstruction from March 2006 to March 2010. 110 patients (80%) participated (81 males, 29 females; 
mean age at surgery 28yrs) at a mean 4.8 year follow up (range: 3–7yrs). Follow-up included IKDC Subjective, Marx Activity, and KOOS-QOL scores, 
and return to sport questions. Additional information was obtained from the clinical record, including operative details and routine 12-month assessment.
Results: Following revision ACLR, 46% patients returned to the same or higher pre-revision level of sport. This rate was similar to the rate of 
returning to pre-injury sport following the primary ACLR (49%). Those who returned to their pre-revision level of sport scored higher on the Marx 
Activity (p<0.0001), KOOS-QOL (p<0.0001) and IKDC scores (p=0.014). Younger patients were more likely to have returned to their pre-revision 
sport (p=0.06), whilst the rate of return was the same in males and females. Patients with less than 50% thickness articular cartilage lesions were 
more likely to have returned to their pre-revision sport (52% vs 31%, p<0.05) and had significantly better Marx Activity (p=0.001), KOOS-QOL 
(p=0.002) and IKDC scores (p=0.004) at follow-up. The status of the menisci at the time of revision surgery was not associated with rates of 
return to sport, but patients with an intact medial meniscus had significantly higher Marx Activity (p<0.0001) and KOOS-QOL (p=0.03) scores at 
follow-up. The patient group that had returned to the same pre-revision level of sport also had better hop symmetry (p=0.03) and IKDC subjective 
(p=0.002) scores at a 12-month clinical assessment. 
Discussion: Following revision ACL reconstruction, patients with less articular cartilage damage were more likely to have returned to their pre-revision 
sport. Those that returned to sport had higher functional scores at follow-up. Return to sport rates after revision ACLR were similar to those following 
the primary surgery but are still lower than the reported rates of those who have not come to revision.

105 Tape versus suture – effect on outcomes post arthroscopic rotator cuff repair

R. Liu1*    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: Large rotator cuff tears are difficult to manage and they often re-tear. Our laboratory studies showed tape gave stronger repairs with 
greater footprint pressure than sutures in the same configuration. 
Methods: This was a retrospective study of 150 consecutive patients who underwent arthroscopic RCR with tear size larger than 1cm x 1cm 
by a single surgeon. This study compared the post-operative outcomes of RCR at six months after surgery using FiberTape with SwiveLock 
(Arthrex, USA) anchor versus #2 suture (Magnum Wire, ArthroCare, USA) and Opus Magnum anchor (ArthroCare, USA). Prior to November 2011, 
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all rotator cuff tears were repaired using #2 suture anchor, after this date rotator cuff tear larger than 1x1cm were repaired using tape. The tape 
repair group consisted of 50 consecutive patients (50 shoulders) repaired with FiberTape and SwiveLock anchors in an inverted mattress single 
row configuration. The control group consisted of one hundred consecutive patients (100 shoulders) with matching tear size (1x1cm or greater) 
repaired with #2 suture anchors using the same configuration. Both groups had similar age and tear dimensions. Patients ranked pain and 
functional scores were recorded post-operatively at one, six, 12 and 24 weeks with a modified L’Instalata Questionnaire as well as shoulder 
strength and passive range of motion. Ultrasound was used to evaluate the rotator cuff integrity at six months after the surgery.
Results: Both group reported significantly lower frequency and magnitude of pain during overhead activity and sleep at six months compared to 
pre-op (p<0.001). The suture repair group had better internal rotation (+3 vertebral levels) and external rotation (+18°) compared to the tape 
repair group (p<0.001) at six months after surgery. The tape repair group had more passive abduction (129° ± 5°) compared to the suture repair 
group (113° ± 4°) (p = 0.01). There was no significant difference in retear rate at six months between the tape group (16%) (8 out of 50) and the 
suture group (17%) (17 out of 100).
Conclusion: In this study of large rotator cuff tears, relatively good results were found for arthroscopic RCRs performed using an inverted mattress 
knotless single row construct. Patients who had their repairs performed with tape had better passive abduction in range of motion, but less internal 
and external rotation than those who had their repairs performed with suture. Tape did not affect the re-tear rate.

106 Primary versus revision arthroscopic rotator cuff repair – an analysis in 360 consecutive patients

A. Shamsudin1*    P. Lam1    K. Peters2    I. Rubenis1    L. Hackett1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital    2Kliniek Klein Rosendael, Netherlands

Background: The aim of this study was to evaluate the outcome of revision arthroscopic rotator cuff surgery when compared with primary 
arthroscopic rotator cuff surgery in a large cohort of patients.
Method: A consecutive series of 360 (310 primary and 50 revision) arthroscopic rotator cuff repairs performed by a single surgeon with minimum 
of two years follow-up were retrospectively reviewed. Standardized, patient-ranked outcomes, examiner determined assessments, and ultrasound 
determined rotator cuff integrity was assessed pre-operatively at six months and two years after surgery. 
Results: The revision group were older (63 years, range 43–80) compared to the primary group (60 years, range 18 – 88) ( P < 0.05 ) and had larger 
tear size (4.1 cm2 ± 0.5 cm2)(mean ± SEM) compared to the primary group (3.0 cm2 ± 0.2 cm2)(p < 0.05). Two years after surgery the primary group 
reported less pain at rest (p < 0.02), during sleep (p < 0.05) and with overhead activity (p < 0.01) compared to the revision group. The primary group 
had better passive forward flexion (+13°, p<0.05), abduction (+18°, p < 0.01), internal rotation (+2 vertebral levels, p < 0.001) and also greater 
abduction strength (+15 N, p < 0.001), lift-off strength (+9.3 N, p < 0.05) and adduction strength (+22 N, p < 0.01) compared to the revision group 
at two years. When compared to the primary group, the revision group was less satisfied with the overall shoulder function before surgery ( p < 0.001) 
but was equally satisfied with the primary group at 6 months post operatively. The re-tear rate for primary rotator cuff repair was 16% at six months 
and 21% at two years; while the re-tear rate for revision rotator cuff repair was 28% at six months and deteriorated to 40% at two years (p < 0.05). 
Discussion: The short term clinical outcomes of patients undergoing revision rotator cuff repair were similar to primary rotator cuff repair. However, 
these results did not persist and by two years patients who had revision rotator cuff repair were twice as likely to have re-torn compared to those 
undergoing primary repair. The increase re-tear rate in the revision group at two years was associated with increased pain, impaired overhead 
function, weaker strength, less passive motion excursion and less overall satisfaction with shoulder function.

107 Use of an abduction pillow and re-tear rate at six months following arthroscopic rotator cuff repair

E. Carpenter1*    J. Hawthorne1    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Introduction: The re-tear rate following rotator cuff repair is reported to be 11–94%. Slings are typically used to immobilize the shoulder following 
surgery however the benefits of using of an abduction pillow is unclear, with evidence for and against the use of the abduction pillow. The aim of 
this study was to determine if the use of an abduction pillow for six weeks following rotator cuff repair affected re-tear rate of rotator cuff repair 
at six months. 
Method: A cross-sectional retrospective study was conducted on 92 patients who underwent arthroscopic rotator cuff repair by a single surgeon. 
Patients were advised to wear an abduction pillow for six weeks following surgery. Patients completed a modified L’Insalata Questionnaire and 
clinical examination prior to surgery and at one week, six weeks, 12 weeks and six months postoperatively. At six months, ultrasound assessed 
repair integrity and a questionnaire quantified sling and abduction pillow use.
Results: Ultrasound at six months postoperatively reported an overall re-tear rate following rotator cuff repair of 6.5% (6/92). There was no difference 
in re-tear rate at six months after rotator cuff repair between patients who wore an abduction pillow for the full six weeks compared to those who did 
not. The use of an abduction pillow for six weeks was not a factor in improving post-operative functional or pain outcomes. More patients wore the 
abduction pillow for three weeks compared to six weeks (p<0.0001). There was a correlation between wearing an abduction pillow for three weeks 
(as opposed to no pillow use) and a greater improvement in supraspinatus strength at six weeks (Spearman correlation coefficient= 0.25, p<0.03). 
Discussion: Wearing an abduction pillow for six weeks did not affect re-tear rates at six months. Also, six weeks of abduction pillow use did not 
improve post-operative outcomes; patients who wore the abduction pillow consistently for six weeks and patients who did not wear the pillow for 
six weeks both improved over time. However, wearing an abduction pillow for three weeks may have superior supraspinatus strength at six weeks 
compared to those who did not wear the pillow. There may be a trend towards a lower re-tear rate in patients who wore the abduction pillow for 
three weeks.
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108 The effect of concomitant glenohumeral joint capsule release during rotator cuff repair – a comparative study 
of 195 patients

J. McGrath1*    P. Lam1    M. Tan1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: There is debate as to whether to operate or defer surgery on patients with concomitant rotator cuff tear and shoulder stiffness. 
The purpose of this study was, therefore, to compare the outcomes in those patients who had both their rotator cuff tear and shoulder stiffness 
treated with patients who had a rotator cuff repair but no stiffness. 
Methods: 1232 primary arthroscopic rotator cuff repairs were performed during the study period, including 44 patients who received a concomitant 
glenohumeral joint capsule release for ipsilateral shoulder stiffness, forming the stiffness group. A chronologically matched group of four rotator cuff 
repair-only patients before and after each stiffness patient were chosen from the consecutive list of rotator cuff repairs. Twenty-five patients from the 
stiffness group and 170 patients from the non-stiffness group met the inclusion criteria, leaving a total cohort of 195 patients. Patients completed 
modified L’Insalata Questionnaires for patient-ranked pain and function scores pre-operatively, intra-operatively, and at one week, six weeks, 12 weeks, 
six months and two-years post-operatively, while examiners recorded range of motion, strength, and presence of impingement signs. 
Results: Patients from both groups had significantly improved clinical outcomes at the two-year follow-up as compared to pre-operative values. 
Stiffness patients had 0/25 (0%) re-tears at two years, significantly less (p = 0.009) than the non-stiffness patients (34/170 [20%]). Range of motion 
was similar between groups at two-years for forward flexion, abduction and external rotation, while the non-stiffness group had a superior range 
of internal rotation (p < 0.02). 
Discussion: The good outcomes of rotator cuff repair with glenohumeral joint capsule release suggest that there is no advantage in delaying surgical 
repair of a rotator cuff tear to allow for stiffness to resolve. In contradistinction, the data presented in this paper suggests that shoulder stiffness with 
glenohumeral joint capsule release, confers an advantage in terms of repair integrity.

109 The temporal outcomes of open versus arthroscopic knotted and knotless rotator cuff repair over 5 years

T. Lucena1*    P. Lam1    N. Millar2    G. Murrell1    1Orthopaedic Research Institute, St George Hospital    2Institute of Infection, Immunity and Inflammation, 
College of Medical, Veterinary & Life Sciences, University of Glasgow

Background: Rotator cuff repair has advanced from mini-open to all-arthroscopic methods. The aim of this study was to determine how repair 
technique influenced structural and clinical outcomes at five years’ post-surgery. 
Methods: Three cohorts of patients had repair of a symptomatic rotator cuff tear using (1) an open double row mattress suture anchor technique 
(n=25); (2) arthroscopic single row single suture knotted technique (n=25); or (3) arthroscopic single row inverted mattress knotless technique 
(n=36) by one surgeon. Ultrasound studies were performed with a validated protocol pre-operatively and at six months, two years, and five years 
post-surgery. Standardized patient- and examiner-determined outcomes were obtained pre-operatively and at six weeks, three months, six months, 
two years, and five years post-operatively.
Results: Retear occurred more often after open repair (48%) than after arthroscopic knotted (33%) and arthroscopic knotless (26%) repair. Retear was 
associated with increasing age, pre-operative tear size and weaker pre-operative and five years post-operative cuff strength. Between two and five year 
follow up the open repair group experienced an increase in the frequency of pain during activity and the difficulty and severity of pain experienced 
during overhead activities (p<0.05), and at five years experienced more difficulty with overhead activities than the arthroscopic knotless repair group. 
The open group showed no improvement in strength for abduction in the scapular plane, external rotation and internal rotation at five years compared 
to pre-operative levels. At five years follow up the arthroscopic knotless repair group had greater external rotation strength compared to the other 
two groups (p<0.05), and was the only group to show improvement in the rotator function index (p<0.05).
Discussion: At five years follow up arthroscopic knotted and arthroscopic knotless single row rotator cuff repair techniques resulted in fewer retears 
and better outcomes compared to an open double row technique.

110 Reverse vs. total shoulder arthroplasty: X-ray, range of motion and strength

E. Haddad1*    P. Lam1    M. Fong1    G. Murrell1    1Orthopaedic Research Institute, Department Of Orthopaedic Surgery & Sports Medicine, St. George Hospital

Background: Reverse and anatomical total shoulder replacements have both been shown to have good post-operative outcomes in terms of 
strength and range of motion. Little data exists which directly compares the two. The aim of this study was to compare the median term outcomes 
for range of motion, strength, motion at the implant interface and scapulothoracic articulation in patients with total shoulder arthroplasty compared 
to reverse total shoulder arthroplasty.
Methods: From February 2009 to April 2012 a total of 10 total shoulder arthroplasties and 13 reverse total shoulder arthroplasties in 20 patients 
(total n=9, reverse n=11) were performed by a single senior Orthopaedic surgeon. Patients were followed for an average of two years 
(range, 13–51 months). Patients’ range of motion and strength were assessed at this follow up, clinically and radiographically. Radiographic 
assessment of glenohumeral angles at maximum scapular plane abduction allowed comparison of glenohumeral and scapulothoracic articulation 
between asymptomatic subjects and reverse and standard total shoulder replacement patients.
Results: Reverse and total shoulder arthroplasty patients had decreased motion between prosthetic components compared to normal glenohumeral 
joints (p<0.001). Total shoulder replacement patients demonstrated greater scapulothoracic motion, relative to total shoulder movement compared 
to asymptomatic subjects (p<0.05). Glenohumeral:scapulothoracic ratio was decreased in reverse patients (1.1:1) compared to control subjects 
(1.7:1) (p<0.001). Total shoulder arthroplasty patients demonstrated the ability to reach vertebral level L2 in range of motion for internal rotation 
compared to vertebral level S3 in reverse at two year follow up (p<0.01). Strength in total shoulder arthroplasty was significantly superior to 
reverse total shoulder arthroplasty for internal rotation (67N compared to 41N, p<0.05), external rotation (52N compared to 44N, p<0.05) and 
lift-off (40N compared to 23N, p<0.05) at two year follow up.
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Discussion: Total shoulder arthroplasty demonstrated better outcomes in terms of range of motion (internal rotation) and strength (internal rotation, 
external rotation and lift-off) at two years post surgery compared with reverse total shoulder arthroplasty. Artificial shoulders had decreased 
glenohumeral articulation compared to asymptomatic controls. Shoulder arthroplasty therefore does not appear to correct abnormalities in 
glenohumeral and scapulothoracic motion. The data raises important questions around expanding indications for reverse total shoulder arthroplasty and 
the implications of postsurgical changes to glenohumeral and scapulothoracic motion on rehabilitation protocols. Such questions warrant further study. 

111 The outcome of arthroscopic stabilisation using PEEK knotless anchors in 140 consecutive patients

N. Vivekanandamoorthy1*    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: Over the past three decades, there have been continuous developments in arthroscopic techniques for stabilisation of the 
glenohumeral joint. There have not been any clinical studies evaluating the outcomes of recently developed PEEK suture anchors, which display 
remarkable biocompatibility and mechanical strength. The purpose of this paper was to determine re-dislocation rate and clinical outcomes for 
arthroscopic stabilisation using PEEK knotless anchors (Pushlock, Arthrex).
Method: A retrospective study, evaluating patients who had arthroscopic anterior stabilisation surgery using Pushlock anchors between 2007 and 
2012 was conducted with the primary outcome determined as redislocation. Patient ranked pain scores and clinically assessed range of motion 
and strength testing were collected pre-operatively and at one, six, 12 and 24 weeks after surgery. The most recent follow-up was carried out as a 
phone interview to determine patient ranked outcomes and re-dislocation rates. Correlation studies and multiple logic regression were carried out 
to determine possible factors affecting the primary outcome.
Results: This study included 140 patients, followed for an average of 41months. Overall dislocation rate was 13% at an average of 19 months from 
surgery. There were no other complications. Patient ranked pain scores and overall shoulder rating improved significantly at the most recent follow-up 
compared to pre-operatively. There was an improvement at 24 weeks in forward flexion (range of motion) and strength testing in abduction, external 
rotation, internal rotation, adduction and lift off from pre-operative levels. We did not identify any significant factors influencing the re-dislocation rates. 
Discussion: Arthroscopic stabilisation of glenohumeral instability using PEEK (Pushlock) knotless anchors provides excellent long-term outcomes 
in terms of instability, pain and functionality.

112 A short-term prospective clinical study of synthetic (ePTFE) interpositional patch repair for irreparable rotator 
cuff defects

L. Beimers1*    J. Ronquillo1    L. Hackett1    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: Massive irreparable rotator cuff defects are an important cause of shoulder pain and disability. The purpose of this study was to 
evaluate the healing of synthetic expanded polytetrafluoroethylene (ePTFE, Gore-Tex, Gore, Newark) interpositional patches for the treatment of 
massive irreparable rotator cuff defects.
Methods: Interpositional ePTFE patch repair of massive irreparable rotator cuff defects was performed by a single surgeon via an arthroscopic 
guided minimally invasive approach. Preoperatively, one, six, 12 weeks and six months following patch implantation, the repair was evaluated by an 
experienced ultrasonographer using a standardized imaging protocol, validated examiner outcome measures and a patient satisfaction questionnaire.
Results: A group of 30 patients (19 male, 11 female) with a mean age of 65 years (range, 43 to 85 years) underwent ePTFE interpositional 
patch repair of a massive irreparable rotator cuff defect in 22 right and 8 left shoulders. The average tear size was 3.6cm x 3.3 cm (AP x ML). 
There were significant reductions in bursal thickness and patch to tendon thickness at 6 months compared to pre-operative levels (p<0.05). 
Mean shoulder abduction improved by 15 degrees at 26 weeks postoperatively (p=0.08), mean forward flexion increased by 17 degrees (p=0.02), 
and mean external rotation by increased by 3 degrees (p=0.45). Mean shoulder abduction strength in the scapular plane improved by 13 N at 6 
months postoperatively (p=0.001), mean external rotation strength increased by 6 N at 6 months postoperatively (p=0.01). There were significant 
improvements in patient-ranked frequency of pain, and the level of pain with activities above the head and at rest at 6 months compared to before 
surgery (p<0.05). The overall patient rating of their shoulder improved from between very bad and poor before surgery, to fair to good at 6 months 
after surgery (p=0.0001). 
Discussion: The healing of ePTFE patch repairs for massive irreparable rotator cuff defects was assessed in a group of 30 patients. Important 
ultrasound findings are a decrease in the thickness of the patch to tendon interface and a decrease in bursal thickness after surgery. Also, the patients 
reported less pain and more strength of the operated shoulder at final follow up. In conclusion, ePTFE interpositional patches for the treatment of 
massive irreparable rotator cuff defects yield very satisfactory short-term results. Long-term follow up studies are needed to assess the durability 
of the current results.

113 Why is street connectivity associated with transport walking? Examining the role of neighbourhood destinations

J. Koohsari1,2*    T. Sugiyama1,3    K E. Lamb4,5    K. Villanueva2,4    N. Owen1,6    1Behavioural Epidemiology Laboratory, Baker IDI Heart and Diabetes Institute, Melbourne, Australia 
2McCaughey VicHealth Centre for Community Wellbeing, Melbourne School of Population and Global Health, University of Melbourne, Melbourne, Australia 
3Social Epidemiology and Evaluation Research Group, Sansom Institute for Health Research & School of Population Health, University of South Australia, Adelaide, Australia 
4Murdoch Children’s Research Institute, Royal Children’s Hospital, Melbourne, Australia    5Department of Paediatrics, University of Melbourne, Royal Children’s Hospital, Melbourne, Australia 
6School of Population Health, the University of Queensland; School of Population and Global Health, Melbourne University; Department of Medicine, Monash University, Australia

Background: Studies have shown consistent associations of street connectivity with adult residents’ walking; however, the mechanisms through 
which connectivity is related to walking are unclear. Given that street connectivity, structural layout of urban form, is not amenable to change, it is 
important to identify more modifiable environmental factors that may account for the association of connectivity and walking. We examined to what 
extent the association between connectivity and walking for transport is explained by the availability of utilitarian destinations.
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Methods: Data were from the Physical Activity in Localities and Community Environments Study, which was conducted in Adelaide in 2004–05. 
Study participants were 2544 adults (64% women, age mean: 44) living in 154 Census Collector Districts (CCDs). Participants reported their frequency 
of walking for transport in the past week and perceived distance to 16 utilitarian destinations (e.g., supermarkets, libraries). Number of destinations 
within a 10-minute walk distance was identified for each participant. Connectivity was calculated for each CCD using Geographic Information 
Systems as the ratio of the number of intersections to CCD land area. We used negative binomial regression to correct the over-dispersion in walking 
frequency. We first examined the association of walking for transport with street connectivity, using marginal models with generalised estimating 
equations, adjusting for clustering at the CCD level and for age, gender, education, marital status, children in household, income, employment status, 
car ownership, and neighbourhood socioeconomic status. We then conducted mediation analysis along with a product of coefficients test to identify 
to what extent availability of utilitarian destinations accounted for the association of connectivity with walking for transport.
Results: On average, participants walked for transport 3.2 times/week. Connectivity (using log-transformed scores) was significantly associated 
with availability of destinations (ß =3.20, 95%CI=1.29–5.12). Connectivity was also significantly associated with transport walking (ß =0.27, 
95%CI=0.14–0.40) – this relationship was slightly attenuated after taking availability of destinations into account, but remained significant 
(ß =0.22, 95%CI=0.11–0.34). Mediation analysis found that availability of destinations accounted for approximately 16% of the total effect of 
connectivity on transport walking.
Discussion: The findings suggest that higher street connectivity is associated with more walking, partly because of more destinations being available in 
areas with higher intersection density. Further research is needed to explore other potential pathways through which connectivity may influence walking.

114 Neighbourhood socio-economic disparities in active and sedentary transport

R. Cole1*    T. Sugiyama2    R. Thompson3    1University Of The Sunshine Coast    2University of South Australia    3Monash University

Introduction: Health inequalities are an ongoing societal problem. Research shows that adults in lower socio-economic status (SES) tend to be 
less active during leisure time. However, mixed findings exist for walking for transport. Little research has examined socio-economic differences 
in car use. This study used a large household travel survey database to examine how adults living in different SES areas vary in active transport, 
sedentary transport, and public transport use.
Methods: The study examined travel behaviour of 13,877 adults aged 18 to 64 years, collected in the 2009 South-East Queensland Household 
Travel Survey (SEQHTS) that uses 24-hour travel diaries in 5% of households in SEQ. Households were classified into tertiles using an SES 
indicator, the Index of Relative Socio-Economic Disadvantage (IRSD), assigned to Statistical Area 1s. Trends across IRSD categories were assessed 
for the prevalence of active (walking), sedentary (car use as a driver or passenger) and public transport use separately (versus not using each 
mode), and for the mean duration of active, sedentary and public transport travel among those who reported using each mode. 
Results: Overall, 9.2%, 85.2% and 6.6% of adults reported using active, sedentary and public transport, respectively. Of those who reported using 
each transport mode, the mean daily travel time was 30.1 (95%CI=29.1–31.2) minutes for active, 59.6 (95%CI=58.7–60.5) minute for sedentary, 
and 57.3 (95%CI=54.6–59.9) minutes for public transport. No overall significant trends across IRSD categories were found for the prevalence of 
active, sedentary and public transport. No overall trends across IRSD categories were found for active transport time among adults who reported 
using active transport. However, sedentary transport time was positively associated with SES, and public transport time was negatively associated 
with SES. Adults residing in the lowest SES areas reported 6.5 (95%CI=6.3–6.6) minutes less time per day in sedentary transport than adults 
residing in the highest SES areas. Adults residing in the lowest SES areas reported 8.0 (95%CI=7.4–10.6) minutes more time using public 
transport per day than adults residing in the highest SES areas.
Discussion: Overall, we did not find differences in the prevalence of active, sedentary and public transport among adults in lower and higher SES areas. 
However, time spent in sedentary transport was lower among adults in lower SES areas, suggesting that the distribution of sedentary transport may 
not contribute to widening the health inequalities. Increasing active transport in lower SES areas may narrow the gap in health inequalities.

115 Have the wheels stopped turning? Prevalence and predictors of cycling among Australia schoolchildren

A. Carver1*    A. Timperio1    D. Crawford1    1Deakin University

Background: Findings of the 2011–12 Australian Health Survey revealed that only 19% of school-aged children were meeting physical activity 
guidelines each day. Cycling for transport and recreation is a potential source of habitual physical activity and is associated with increased 
cardiovascular fitness among children. Despite this, few Australian children cycle to school, often due to social and physical environmental 
factors such as lack of social trust and parental concerns about road safety. Little is known about how such factors are related to children’s 
cycling more broadly. This study aimed to examine social and physical environmental correlates of cycling regularly (i.e. at least once per week) 
among school-aged children. 
Methods: Participants of this cross-sectional study were 430 primary (48% boys; 72% urban) and 258 secondary school-aged children (52% boys; 
51.6% urban) in Victoria, Australia. Children survey-reported their frequency of cycling, and whether their parents allowed them to cycle on main 
roads without adult accompaniment. Parents survey-reported on traffic concern, social trust and their child’s mobile phone ownership. Using a 
Geographic Information System each child’s home was mapped along with bike paths, sports/recreational facilities and shops within 800m and 
5000m (using pedestrian/cyclist network buffers). Logistic regression analyses examined associations between these explanatory variables and 
the odds of cycling at least once per week. 
Results: Whilst almost all children owned a bicycle, less than half (43%) cycled regularly. Factors associated with reduced odds of cycling at least 
once per week were: being a girl rather than a boy (OR=0.53, 95%CI 0.39–0.73); attending secondary rather than primary school (OR=0.44, 
95%CI 0.23–0.82); the number of types of sports facilities located with 5000m of home (OR=0.87; 95%CI 0.79–0.95). Factors associated with 
increased odds of this were: bike path provision (top tertile) within 5000m of home (OR=1.69; 95%CI 1.08–2.65) and being allowed to cycle on 
main roads without adult accompaniment (OR=1.79, 95%CI 1.22–2.62). 
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Discussion: The inverse association between the presence of diverse sports facilities and cycling regularly was unexpected as previous research 
suggests that having appropriate destinations nearby encourages active transport. Possibly, children were being physically active at these facilities, 
but were not cycling there. Interventions to promote children’s cycling should include skill-building so that parents feel comfortable allowing their 
child to cycle without adult accompaniment. Programs that target girls specifically should be considered. Natural experiments are required to 
rigorously evaluate the impact of new cycling infrastructure on rates of cycling among children and the broader population.

116 Cycling for transport and recreation: Associations with neighbourhood attributes

K. Heesch1*    B. Giles-Corti2    G. Turrell1    1Queensland University Of Technology    2University of Melbourne

Introduction: Studies of transport cycling correlates have compared transport cyclists to non-transport cyclists. This is problematic because 
non-transport cyclists include recreation-only cyclists, who are likely to differ from non-cyclists in both individual characteristics and residential 
environment. Our primary aim was to use an ecological model to examine cross-sectional associations between physical attributes of 
neighborhoods and transport cycling (with or without additional recreational cycling) with non-cyclists serving as the referent group. A secondary 
aim was to compare these associations with those for recreation-only cycling.
Methods: Geographic information system data were collected in 2007 for 119 neighborhoods in Brisbane for HABITAT, a multilevel longitudinal study 
of PA, sedentary behavior, and health in Brisbane adults aged 40–65 years. Cycling behaviour (non-cyclist, recreation-only cyclist, or transport cyclist) 
and individual characteristics were collected by mail survey from 10,724 participants living in these neighborhoods. Neighborhood attributes served 
as predictor variables and cycling behaviour as the outcome variable in multilevel multinomial regression modelling. Modelling were adjusted for age, 
gender, education, income, employment status, neighbourhood land size, and vehicle availability as well as clustering within neighbourhoods. 
Results: A shorter network distance to the nearest river or coast was associated with transport and recreation-only cycling (p<0.05). Fewer street 
lights in the neighborhood and more 4-way intersections were associated with a greater likelihood of being a transport cyclist (p<0.05). A shorter 
network distance to the nearest park was associated with an increased likelihood of recreation-only cycling (p<0.05) whereas a shorter network 
distance to the nearest shops was associated with a decreased likelihood of this type of cycling (p<0.05). Other neighborhood characteristics 
examined (socio-economic advantage of the neighborhood, tree coverage, density, land use mix, and length of off-road bikeways) were not 
associated with either cycling outcome in multivariable modelling.
Discussion: The findings suggest few attributes of the neighbourhood are associated with transport or recreation-only cycling with network 
distances to cycling areas being most notable. The attributes associated with these two types of cycling differ for Brisbane residents aged 
40–65 years. Tailored approaches appear to be required to promote transport and recreational cycling.

117 Socio-economic disparity in bicycle use for transport

T. Sugiyama1*    C. Paquet1    N. Coffee1    N. Howard1    M. Daniel1    1University Of South Australia

Introduction: Research has consistently shown that residents of low socio-economic status (SES) areas tend to be less healthy and less active 
during leisure time, compared to those living in higher SES areas. As bicycle is increasingly recognised as an alternative means of transport in 
Australia, promoting bicycle use for transport may be used as a strategy to reduce socio-economic inequalities in physical activity and health. 
This study examined variations in bicycle use for transport between different SES areas and whether community environmental and social factors 
may play a role in such disparities.
Methods: Data were collected from participants of the North West Adelaide Health Study, a longitudinal population study that examined chronic 
disease and health-related risk factors in the north-western regions of Adelaide. In 2007, participants reported bicycle use for transport in the last 
7 days. Suburbs in which participants resided were categorised into quartiles by an SES indicator, the Index of Relative Socio-Economic Disadvantage. 
We analysed associations of bicycle use with SES categories first, then evaluated whether self-reported environmental and social factors (availability of 
bike lanes/trails, presence of shops/services within walking distance, traffic conditions, safety from crime) accounted for the association.
Results: The study sample consisted of 1229 adults (aged 22–65 years, 57% women). On average, 7% of the sample reported bicycle use for 
transport. The proportion of bicycle users varied between SES areas: 4.2% in the lowest, 4.6% in the mid-low, 10.6% in the mid-high, and 7.4% in the 
highest areas. Logistic regression analysis found that, relative to the lowest SES areas, the likelihood of bicycle use was 1.0 times (95%CI: 0.5, 2.2), 
2.3 times (95%CI: 1.2, 4.7) and 1.4 times (95%CI: 0.7, 3.0) higher for the second, third and highest SES areas respectively, after adjusting for 
participants’ demographic variables. The association remained significant after further adjusting for each of the environmental and social factors.
Discussion: In Adelaide, the use of bicycle for transport was not common. However, there was a gradient in bicycle use across different SES areas. Adults 
in lower SES areas were least likely and those in mid-high SES areas were most likely to use bicycle for transport. This disparity was not explained by 
perceived community attributes examined in this study. Further research with objectively-determined environmental attributes and other potentially 
relevant factors (e.g., social norm about bicycle use) is needed to help develop initiatives to promote bicycle use, particularly in lower SES areas. 

118 Active commuting amongst school children and adolescents in a rural area of South Africa

E. Craig1*    1University Of Wollongong

Introduction: Active commuting to school has health and non-health benefits which might extend to long lasting effects on adult physical activity. 
Systematic reviews on active commuting to school have found almost no evidence from low and middle-income countries (LMIC), including 
sub-Saharan Africa. The aim of the present study was to describe the prevalence of active commuting to school in children and adolescents in 
rural South Africa and to test for associations between active commuting and risk of overweight and obesity.
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Methods: Cross-sectional study of 1,500 children and adolescents (500 at ages 7, 11 and 15 years) within the Africa Centre Demographic Surveillance 
Area, northern KwaZulu-Natal. Body Mass Index and Percentage Body Fat were measured on each child. Prevalence of under/overnutrition was defined 
by BMI-for-age (using both World Health Organization and International Obesity Task Force cut-offs), Weight-for-Age (Centers for Disease Control and 
Prevention) and overfatness using age/gender specific cut-offs (McCarthy 2006). Lifestyle questions were asked to all participants; these included 
mode of travel to school. Associations between method of travel to school and anthropometric outcome were analysed using logistic regression.
Results: Levels of active commuting to school (walking) were high, ranging from 72%–97% across the 3 different age groups (for boys and girls, 
respectively, prevalence of active commuting was 75% and 72% at age 7 years, 97% and 92% at age 11 years and 89% and 81% at age 15 years). 
Mode of travel to school was significantly associated with BMI, using both WHO and Cole/IOTF references. Active commuting resulted in a lower risk 
of overweight (AOR (95%CI) WHO 0.69 (0.48–0.99) and Cole/IOTF 0.61 (0.40–0.91) for travelling to school by motor vehicle vs walking to school 
respectively). The results were similar when overfatness was used as an outcome, with active commuting being associated with a lower risk of overfat 
(AOR (95%CI) 0.51 (0.36–0.73) for travelling to school by motor vehicle vs walking to school respectively).
Discussion: In this rural African population active commuting is prevalent, and is associated with a significantly decreased risk of both overweight 
and overfatness. Increasing levels of active commuting as a means to decreasing risk of overweight and obesity may be important for future 
obesity interventions in LMIC.

119 The Motivation for Active Travel to School Survey (MATSS): Instrument development and initial validity evidence

R. White1    D. Lubans2    P. Parker3    T. Astell-Burt1    C. Lonsdale1*    1Australian Catholic University    2Newcastle University    3University of Western Sydney

Introduction: Journeys to and from school represent opportunities for many adolescents to accumulate physical activity (i.e., active travel). Motivation 
is an important determinant of physical activity behaviour; however, no measure of motivation towards active travel exists. Thus, our aim in this study 
was to develop and evaluate a brief measure of adolescents’ motivation to participate in physical activity on their way to or from school. We employed 
a self-determination theory (SDT) framework and sought to create a questionnaire with three subscales, designed to measure: (1) autonomous 
motivation, (2) controlled motivation and (3) amotivation (i.e., lack of motivation) towards active travel.
Methods: In Phase 1, 25 SDT experts rated the content validity of 28 preliminary items for the Motivation for Active Travel to School Scale (MATSS). 
In Phase 2, 239 adolescent boys completed the scale (mean age = 13.24 years, SD = .70) and we conducted confirmatory factor analysis to 
examine the factorial validity of MATSS scores. 
Results: Validity coefficients associated with experts’ ratings of 24 of the original 28 items exceeded the threshold value (V > .65, p < .01) and 
effect sizes indicated that these 24 items were deemed relevant only to the intended construct (d > .80). We removed the four low rated items 
and, after considering expert reviewers’ written comments, another eight items were not included in further analysis. In Phase 2, a preliminary 
three-factor (16-item) model suggested poor fit to the data (SRMR = .10, RMSEA = .10, CFI = .83). We removed five cross-loading or low loading 
items and this revised 11-item model showed excellent fit (SRMR = .07, RMSEA = .06, CFI = .96). 
Discussion: This study provided preliminary supportive evidence regarding the validity of the MATSS scores in adolescent boys. Further research 
is needed to examine reliability and other aspects of validity in adolescent boys and girls.

120 Subsequent Injury – why its proper categorisation matters for injury prevention

SYMPOSIUM

C. Finch1*    1Australian Centre For Research Into Injury In Sport and Its Prevention (ACRISP)

Introduction: Many sports injuries are recurrent; people can have the same injury repeatedly or sustain other injuries subsequent to their first 
injury. Whilst subsequent sports injuries are discussed in the literature from a sports medicine clinical management, recovery and return-to-play 
perspective, specific guidance on how to appropriately code and analyse them is lacking in the sports medicine literature. Preventing subsequent 
injury requires a strong evidence-base and this, in turn, needs a foundation of high quality data and robust conclusions drawn from prospective 
studies. Understanding the reasons for subsequent injury can be based on clinical suppositions, but correctly analysed data from sports injury 
research can better guide prevention, especially at the population level.
The aim of this symposium is to introduce the concept of subsequent injury and to provide a clear rationale for future analysis and coding of injury 
data involving relationships between subsequent injuries that could be either multiple and/or recurrent. Paper 1 will define subsequent sport injury 
in relation to a pre-defined index injury. These definitions will be illustrated through application to Australian Football injury data from both the AFL 
and adult-community level competitions. Paper 2 will summarise how previous sports injury epidemiology studies have previously defined and 
measured the occurrence of >1 injury. Paper 3 will outline the methodology that the Australian Institute of Sport is currently undertaking to monitor 
and prevent subsequent injuries. Paper 4 will present a systematic review of the application of statistical survival modelling for the analysis of 
subsequent sports injuries. Paper 5 will close the session with a compelling summary of why: a) many clinical scenarios require this subsequent 
injury classification; b) the definition must be holistic to include both acute and overuse injuries; c) it must transition across seasons; and d) the 
effect of index injuries on subsequent injuries must be recorded. 
Paper 1: A new classification scheme for the coding, analysis and reporting of the incidence and impact of subsequent sports-related injury 
Paper 2: Subsequent injury in National Sporting Organisations: Towards a national reporting system 
Paper 3: An overview of how studies discuss and report >1 musculoskeletal injury in an individual 
Paper 4: Application of survival models in subsequent sports injury data: A systematic review 
Paper 5: Subsequent injury – why proper categorisation matters for injury prevention Implications for clinical practice
Paper 6: Subsequent injury in women’s Water Polo 
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121 A new classification scheme for the coding, analysis and reporting of the incidence and impact of subsequent 
sports-related injury

AWARD FINALIST
C. Finch1*    1Australian Centre For Research Into Injury In Sport and Its Prevention (ACRISP)

Introduction: Sports injuries are often recurrent and there is wide recognition that subsequent injury (of either the same or a different type) is strongly 
influenced by previous injury. The correct coding and handling of subsequent injuries is a substantial challenge for epidemiological research to 
quantify them. This talk will describe the application of the Subsequent Injury Classification (SIC) Model, with its ten different dependency structures 
between injury types, to two large Australian Football injury datasets. 
Methods: Two data sources were used: a) 916 injuries from the Australian Football League (AFL) 2012 Injury Survey and b) 1082 injuries reported 
through the Preventing Australian Football Injuries through eXercise (PAFIX) randomised controlled trial (RCT) which prospectively recorded injuries 
sustained by a cohort of 1564 community Australian football players. In both datasets, injury diagnoses were coded according to the Orchard 
Sports Injury Classification Scheme (OSICS), ordered by date of occurrence within players and then assigned to a SIC categories based on their 
ordering and specific OSICS code. An index injury was defined as the first injury of a particular type in the time series. A subsequent injury was 
defined to have occurred in players with >2 reported injuries and was always determined in relation to earlier index injuries. 
Results: In the AFL data, 66.4% of injuries occurred in players with >2 injuries; 349 injuries were subsequent to others. In the community-football 
dataset, 36% of players sustained injuries (range: 1–8 injuries) with a total of 469 subsequent injuries recorded in the 282 players who sustained 
>2 injuries. In this dataset, multiple index injuries were not uncommon (range: 1–6) and 16% of the subsequent injuries were coded as being 
directly related to previous index injuries. For example, in the 86 players with three injuries, 58% had three unique/index injuries, 40% had two 
index injuries and 2% had one index injury. In the 161 players with two injuries, 16% had only one index injury and hence related injuries. 
Discussion: Players can sustain a number of injuries over one playing season. Many of these will be unrelated to previous injuries, but subsequent 
injuries related to previous injury occurrences are not uncommon. Application of the SIC Model allows for multiple different injury types and 
relationships within players, as well as different index injuries.

122 Subsequent injury in National Sporting Organisations: Towards a national reporting system

M. Drew1,2*    1AIS Physical Therapies    2University of Canberra

Introduction: The Australian Institute of Sport (AIS) has recently invested in an online data management system (AMS) which incorporates injury 
and illness data, clinical notes, training loads, wellness reporting, as well as many other performance-related variables. This management system 
has been adopted by 19 National Sporting Organisations (NSO) with four more planned later in 2014 and 4 State Institutes of Sport/Academies of 
Sport (SISSAS) have formally agreed, with implementation at various stages throughout 2014. The adoption of this monitoring system has grown 
exponentially with current estimations indicating approximately 10,000 injuries will be recorded over the next 5 years. Clinically, it is understood 
that any injury will disrupt training and exposes the athlete to risk of injury on return competition due to the relative shift in training volume and 
modality, thus injury prevention programs and ongoing monitoring systems are imperative for the success of Australian athletes. This presentation 
outlines the methodology that the AIS is undertaking to monitor and prevent subsequent injuries.
Methods: Monitoring of injuries and illness was undertaken across the 19 NSOs over a 6 month period. A data dictionary was created with 
common definitions of injury and illness. The definition of injury and illness was defined as “Any physical or medical complaint that results in an 
athlete being unable to participate in training or competition, as planned by coaching staff, for greater than 24 hours”. Subsequent injuries were 
defined as an injury sustained following an index injury (SIC model). Index injuries were defined as the first new injury within this period.
Results: 2318 athletes were monitored with 577 injuries recorded (new, n=414; recurrent, n=163; insidious onset, n=164; overuse, n=208, 
trauma, n=205). Thirty-seven percent of all injuries recorded were subsequent to an index injury (n=216, median=2/injured athlete, range=0–6). 
The overall servicing cost of all injuries equated to 2187 physiotherapy treatments, 1980 “maintenance” treatments (treatment in the absence of 
current injury) and 1121 soft-tissue therapy treatment (21% directly related to injury management) spread across 60 physiotherapy staff nationally. 
The estimated financial cost of these treatments was estimated as $650,000AU.
Discussion: The results of this study show a comparatively high subsequent injury rate compared to previous studies. It highlights the need to 
monitor and implement injury prevention programs for subsequent injuries. This study presents the methodology the Australian Institute of Sport 
is undertaking to monitor subsequent injuries in Australian National Sporting Organisations.

123 An overview of how studies discuss and report >1 musculoskeletal injury in an individual

L. Fortington1*    C. Finch1    1Australian Centre For Research Into Injury In Sport And Its Prevention

Background: Musculoskeletal sports injury definitions vary widely in the sports medicine literature. Many studies define injury in a manner that 
is most easily applied to acute events. However, use of such definitions has two problems: [1] many injuries do not have a clear inciting cause 
that is acute in nature; and [2] they do not account for injuries that may be the same as, or related to, a previously incurred injury. Due to these 
limitations, sports medicine researchers have sought to improve the methodology used to record, analyse and report injuries, with specific attention 
to the occurrence of >1 injury. This presentation will summarise key studies describing methods of injury epidemiology in sport and summarise 
how authors define and measure the occurrence of >1 injury.
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Methods: Six key sports medicine journals were reviewed to identify consensus statements or reviews focused on methods for defining musculoskeletal 
injury (concussion was not included). Publications were included if they focused on either a specific sport or multiple sports, both team and individual, 
or if they focused on a whole body region. Publications that only considered a singular type of injury (e.g. “ACL injuries”) and those aimed at application 
of methods or quantifying incidence or prevalence were excluded. Injury definitions, and methods for recording and reporting >1 injury, were 
summarised and compared. 
Results: A summary of recommended definitions and methods for recording >1 injury in sport was developed. Publications were focused on specific 
sports, mixed sports or multi-event, whole-body injury type, and non-specific sport/injury. Definitions of recovery are varied, e.g. full participation in a 
match, full participation in training or a match, or the return to full training. Recurrent injuries are defined broadly as an injury that is exactly the same 
as the previous, after full recovery. Other types of injury, occurring secondary to an initial event, are less clearly addressed.
Discussion: There are subtle differences in the definitions used for injury, recovery, recurrent injury and other types of subsequent injury. It is important 
to be aware of and understand these differences as accurate classification of injury events is needed to calculate injury incidence, understand risk 
factors for injury and enable targeted prevention measures to be initiated. 

124 Subsequent injury – why proper categorisation matters for injury prevention Implications for clinical practice

J. Cook1*    1Monash University

Clinicians are frustrated when athletes present with recurrent injuries, despite adequate rehabilitation and graduated return to sport. It is well 
known, and accounted for in rehabilitation, that previous injury is the biggest risk factor for subsequent injury. Current epidemiology practice can 
account for re-injury of a previously injured structure, especially when it occurs in the same competitive season.
Even more frustrating is when an athlete sustains an injury that the clinician is sure is related to a previous injury, often due to a decrease in 
musculoskeletal capacity when recovering from the original injury. Patterns of injury and re-injury across structures are consistently observed but 
not shared by clinicians, and they are not accounted for in injury statistics, leaving them under-investigated and poorly understood.
Sports medicine practitioners are mobile between teams and jobs, often having only a season or two with a team. As injury may be associated with 
injury from previous seasons, the clinician requires excellent data to assess risk of injury. These data can be difficult to find, as current injury data 
is often limited to a single season, and each injury in a season is treated as a new injury. 
The other limitation of injury recording is overuse injuries, these persistent injuries that allow an athlete to continue training and playing can 
remain unrecorded and invisible to analysis and investigation. The interaction of overuse injuries to consequent acute ‘classic’ injuries is unknown, 
although clinical perspective would say they are related in many cases.
These clinical scenarios demonstrate that a better injury classification is required, that it must be holistic to include both acute and overuse 
injuries, that it must transition across seasons and that the effect on one injury on subsequent injuries must be recorded. Only then will research 
address many of the risk factors that are currently unknown because of poor injury recording. The Subsequent Injury Classification model offers 
that opportunity and its widespread use can only improve clinical practice. 

125 Subsequent Injury in Women’s Water Polo

M. Wallis1*    M. Drew1    1Australian Institute of Sport

Introduction: Clinically, it is understood that any injury will disrupt training and exposes the athlete to risk of injury on return competition. Water polo 
is a game that involves high volume of swimming and throwing and thus exposes athletes to overuse injuries, particularly of the shoulder and 
hip. Recently, there has been an increased focus on subsequent injuries and their classifications. This study examines subsequent injuries in elite 
Australian Women’s water polo.
Methods: Twenty-six elite female water polo athletes were monitored for injuries over a 7 month period from August 2013 to March 2014. 
The definition of injury and illness was defined as “Any physical or medical complaint that results in an athlete being unable to participate in 
training or competition, as planned by coaching staff, for greater than 24 hours”. Subsequent injuries were defined using the SIC model and the 
Dependency Category Number (DCN). Index injuries were defined as the first injury within this period. Separate analyses were undertaken using 
multiple index injuries where the index injury defined as the injury sustained prior to the subsequent injuries. To test whether shoulder injury 
preceded elbow or hip/groin injuries proportions tests were utilised in Stata 13 (Stata 13 IC, StataCorp, USA).
Results: Seventy-four injuries (new, n=42; recurrent, n=32; insidious onset, n=24; overuse, n=34, trauma, n=16). Forty-three percent of all injuries 
recorded were subsequent to an index injury (n=32, median=2/injured athlete, range=0–5). The highest frequency DCN was 10 (n=17, 53.1%) with 
DCN 5 (n=2, 6.3%), 7 (n=5, 15.6%) and 9 (n=8, 25.0%) also recorded using the first injury as an index injury. DCN 7 (n=1, 4.0%), 9 (n=8, 32.0%) 
and 10 (n=16, 64.0%) were observed using the multiple index definition. Multiple injuries including shoulder and elbow (n=6) or hip/groin (n=5) were 
recorded in 11 cases. Shoulder injuries did not precede hip/groin injuries (p=0.65) nor did elbow injuries (p=1.00).
Discussion: This study highlights that subsequent injury rates are high in elite women’s water polo with almost half of all injuries being subsequent 
to an index injury. There was no relationship between shoulder injuries preceding elbow or hip/groin injuries or vice versa, however, care needs to 
be take due to low sample numbers. It is suggested that rehabilitation programs should include prevention of subsequent injuries. 

126 The athlete and the flu vaccine: Melodrama, common sense or ignorance?

J. Lautermilch1*    P. Doyle-Baker1    1Doyle-Baker Lab, University Of Calgary

Introduction: Influenza is a widespread acute respiratory ailment that surprisingly can affect the young and the healthy. The public often thinks 
the athlete is the healthiest among us and the athlete believes that physical training enhances immunity and helps prevent upper respiratory tract 
infections such as the ‘flu’. Athletes are likely at an increased risk for transmission and contraction of the virus due to more frequent air travel 
than non-athletes, increased close contact with others through sport and are more likely to share objects such as water bottles which can act 
as disease vectors. As a result, the influenza vaccine is recommended for athletes yet current literature related to vaccine uptake is limited in 
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this population. Therefore the purpose of this study was to investigate the knowledge, attitudes and practice regarding influenza immunization 
in Canadian Interuniversity Sport (CIS) athletes through a cross-sectional design. 
Methods: A convenience sample (N=450) of athletes (mean age 20.4 ± 2.2 yrs.) were invited to participate in a short survey (SurveyMonkey). 
The response rate was 39.3% (n=177). A group of non-athlete students (mean age 21.06 ± 2.7 yrs.) were recruited for comparison (n=34). 
The dependent variables (knowledge, attitude and practice) were described through a frequency analysis, and athlete and non-athlete responses 
were compared through a χ2 test and Kruskal-Wallis analysis. 
Results: Over half of athletes were aware of the safety, effectiveness and side effects of the influenza vaccination. Non-athletes, however had a 
significantly more positive attitude towards the effects of the vaccine compared to athletes (p<0.05). Two thirds of athletes were significantly more 
concerned of contracting the virus because of the potential consequences associated with an interruption in training and infection of teammates 
(p<0.05). Approximately 30% of athletes received the flu vaccine on a regular basis. 
Discussion: The athletes in this study although strongly concerned about the consequences of missing training and competition as well as infecting 
other teammates with the flu, lacked general knowledge surrounding the effectiveness of the vaccine compared to the non-athletes. Common sense 
had not prevailed in the proportion of athletes that engaged in influenza vaccine behaviours in this study as they were low compared to the requirements 
for herd immunity. In conclusion, a health promotion campaign that employs knowledgeable athletes who frame the facts with the athletes concerns 
and communicate them in ways which they can counter misinformation would be one way of educating other athletes on vaccine efficacy. 

127 Effects of four weeks intermittent exposure to hypoxia environment and or endurance exercise on glucose 
homeostasis and body weight in obese mice with Type 2 diabetes

AWARD FINALIST

Y. Wang1*    L. Wen2    S. Zhou1    Y. Zhang2    X. Wang2    Y. He2    A. Davie1    1Southern Cross University, Australia    2Tianjin University of Sport, China

Background: It has been reported that intermittent exercise in hypoxia environments results in better weight loss effect than exercise in normoxia 
conditions in individuals with obesity. There has also been a recent report that 1 hour of exercise in a hypoxic environment resulted in acute 
improvement of insulin sensitivity and short term glycaemia control in patients with Type 2 diabetes (T2DM). The aim of this study was to examine the 
effects of 4 weeks exposure to a hypoxic environment, with or without exercise, on glucose homeostasis and body weight in obese mice with T2DM. 
Methods: Eight-week old male C57BL/6J mice were fed with a high-fat diet (14% protein, 21% carbohydrates and 55% fat) for approximately 
12 weeks to induce T2DM. The mice were then allocated into three experimental groups with n=7 in each:, 1) hypoxia at 15%O

2
, no exercise, 

2) hypoxia at 15%O
2
 and submaximal treadmill exercise and 3) normoxia and submaximal treadmill exercise. These groups were given the 

corresponding intervention with 1 hour per session, 6 sessions per week, for 4 weeks. There were also two control groups: 4) normal diet 
(14% protein, 72% carbohydrates and 4% fat) control group, and 5) diabetes control group (fed by the high-fat diet), both were not exposed to 
exercise and hypoxia. Before and after the 4 weeks intervention, mice were assessed for fasting blood glucose level (FBS) and weight change.
Results: The 4 weeks intervention resulted in a significant reduction of FBS in the three intervention groups (from 14.17, 13.74 and 13.87 mmol/l 
to 9.43, 8.83 and 8.86 mmol/l, respectively), but no significant difference between pre-FBS and post-FBS in control groups (9.1 vs 9.07 mmol/l 
in the normal control group, and 13.56 vs 13.03 mmol/l in the diabetes control group). The body weight of all groups increased during the 
intervention (an average of 20.8% of increase in the intervention groups, and 56.8% of increase in the control groups); however significant 
differences between pre-weight and post-weight were only found in the two control groups.
Discussion: The 4 weeks of intermittent hypoxia intervention reduced the FBS of the obese mice with T2DM to normal level, and slowed down the 
trend of their weight increase. The study provided new evidence that intermittent exposure to hypoxia environment for 4 weeks, with or without 
exercise, can be beneficial in management of blood glucose and body weight in mice with T2DM. 

128 Validity and reliability of a tibial accelerometer for measuring ground reaction forces

D. Raper1*    M. Drew2    E. Phillips3    E. Knight4    J. Witchalls5    G. Waddington5    1Essendon Football Club    2Physical Therapies Department, Australian Institute of Sport 
3Movement Sciences Department, Australian Institute of Sport    4Performance Research, Australian Institute of Sport    5Faculty of Health, University of Canberra

Introduction: Ground reaction forces (GRF) are the forces exerted at the foot contact with the ground. It is thought that measurement of GRF 
is clinically important for the assessment and management of lower limb injuries. Furthermore, the asymmetry in force patterns between legs 
in running has been suggested clinically as a potential risk factor for lower limb overuse injuries. Force plates are the reference standard for 
measuring GRFs. However, they have their disadvantages, and tibial accelerometers have been used as a surrogate measure of estimating 
ground reaction forces. The aim of this paper was to i) determine the validity of the ViPerform(Version 1.0.3491.8, DorsaVi ltd Australia, Australia) 
for measuring GRF compared to force plates, and ii) calculate the test re-test reliability of the ViPerform. 
Methods: Ten professional triathletes (mean ± standard deviation; male n=4, weight 66.00 ± 5.29kg; height 177.50 ± 4.65cm; female n=6, weight 
54.83 ± 3.19kg; height, 164.50 ± 2.88 cm) ran across 8 force plates (Plate model 9287B, Kistler, Germany) with the ViPerform mounted to the medial 
tibia using company recommended guidelines. Subjects self-selected slow, medium and fast speeds for 10 trials. ViPerform vertical accelerometry 
and GRF data was matched with the corresponding stridefrom the force plate using 10 Prosilicia high speed video cameras (Allied Vision Technologies, 
Stadtroda) sampling at 200Hz. A Bland-Altmann plot was used as a comparative measure of agreement. Intra-class correlation coefficients 
(ICC 3.1, with absolute agreement) were used to determine the reliability of the ViPerform to estimate the GRF for two different trialscompleted 
at the same speed (±0.1m/s) by the same athlete.Ethical approval was granted by the Australian Institute of Sport Ethics Committee.
Results: Matching data points were collected from the ViPerform and force plate (n=314). Bland-Altman plot showed minimal agreement between 
the values collected from the ViPerform and those collected from the force plate. The ViPerform did however show excellent reliability (ICC=0.823, 
95%CI 0.71 to 0.90) in estimating the same value for the same athlete, running at the same speed in a repeated trial.
Discussion: Our results suggest that the estimations of ground reaction force measured by the ViPerform do not directly correlate to those 
measured by the reference standard force plate. However, the ViPerform showed excellent reliability as a measurement tool of “lower limb load”. 
This loading should be calculated in arbitrary units, not GRFs, and used intra-athlete.
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129 A new view of the foot

AWARD FINALIST

P. Milburn1*    A. Chong2    J. Al Bagdhadhi2    R. Newsham-West1    1Griffith University    2University of Southern Queensland

Introduction: There is some evidence that links foot posture with musculoskeletal and over-use injury. Therefore, understanding foot posture and 
plantar loading during gait is a key element in determining foot stress, injury mechanism and assisting in the design of footwear and orthotics. 
However, surpisingly little is know about how the plantar aspect of the foot deforms while walking or running. This paper provides a brief discussion 
of a novel technique to obtain 3D data on plantar surface movement of the foot that is correlated with force plate and pressure mat recordings. 
Methods: Multiple HD camcorders were mounted underneath a glass-topped AMTI® force plate mounted flush with the surface. Video images 
of the plantar surface of the foot were extracted, adjusted for camera calibration and refraction distortion, and PhotoModeler® software used to 
generate a point cloud of the foot while MATLAB® was used to extract surface coordinates and show tissue contraction/expansion. Foot contact 
area, arch shape changes, and rotations that describe the torsion and movement coupling of the foot during the loading phase of the gait were 
derived from the model. Video images were synchronised with the force plate and Matscan® systems to relate ground reaction force and plantar 
pressure changes to foot shape and motion.
Results: The calculated 3D model showed contours, longitudinal profiles, lateral cross-sections, contact area, and plantar rotational angles from 
heel strike to toe-off with an accuracy of 0.3mm. Comparison of cross-sections identified where in the load-bearing phase of the gait cycle surface 
tissue is stretched or compressed. The novel synchronisation technique showed that the vertical ground reaction force (F

Z
) of the AMTI force plate 

and F
Z
 derived from the MatScan output were similar (r2 = 0.992). Similarly, the contact area, derived from the photogrammetric method and 

MatScan output were also similar (r2 = 0.989).
Conclusion: The photogrammetric technique created a novel, accurate, dynamic 3D surface model of the foot synchronized with ground reaction 
force and plantar pressure. This capability has not been previously available and provides a better understanding of soft tissue mechanics and the 
nature of foot-surface interactions. The techniques developed could be used to determine localised abnormal stretching of the plantar surface, 
provide insight into the interactions of the foot with different surfaces, the effect of various exercise types on the foot arch, and guide the design 
of athletic foot wear to meet the support needs of the individual athlete.

130 The relationship between speed, body weight and load on the AlterG treadmill

D. Raper1*    M. Drew2    E. Phillips3    E. Knight4    J. Witchalls5    G. Waddington5    1Essendon Football Club    2Physical Therapies Department, Australian Institute of Sport 
3Movement Sciences Department, Australian Institute of Sport    4Performance Research, Australian Institute of Sport    5Faculty of Health, University of Canberra

Introduction:The AlterG treadmill was designed in 2009 with the assistance of NASA in order to mimic the effects of anti-gravity running. Currently, 
literature asserts that the relationship between speed, body weight and load on the treadmill is linear. However, this body of work is with a small sample 
size and does not include running. As a result, current rehabilitation prescription is not evidence based. Clinical use of the AlterG suggests that there is 
a non-linear relationship between body weight, speed and load in running. The purpose of this study was aimed to determine the relationship between 
these three variables, thus allowing clinicians to use an algorithm by which they can prescribe rehabilitation sessions on the AlterG treadmill. 
Methods: Elite (n=6) and sub-elite (n=4) athletes gave written informed consent. Ethical approval was granted by Australian Institute of Sport Ethics 
Committee. The testing protocol consisted of 45 second running intervals ranging from 10km/h to 20km/h with 2km/h increments. This protocol was 
competed at 100%–50% of bodyweight (BW) as indicated on the AlterG. The ViPerform (DorsaVi Ltd, Australia) was used to measure athletes lower 
limb loads (arbitrary units) for the varying speed and levels of body weight. These values were normalised to percentage of load at 100% BW for 
analysis. Multiple trials were recorded at 10%BW intervals (between 50–100%) for each speed. To determine the independent relationships between 
height, weight, age and gender with load, a mixed-effect restricted maximum likelihood (REML) univariate regression was utilised with height, weight, 
age or gender as a fixed effect and random effects for participant. The relationship of the load with speed and bodyweight percentage was analysed 
by mixed-effect REML multivariate regression with fixed effects of speed, bodyweight setting and random effects for participant. 
Results: Univariate analyses showed body weight increment to have a significant effect on load (p=0.00) whereasspeed (p=0.75), height (p=0.23), 
age (p=0.27), gender (p=0.15) and weight (p=0.09) were not found to have non-significant effect on load. Multivariate analyses showed 
significanteffects between each body weight (p=0.00) and speed (p=0.00) increments on load. The multivariate equation was Relative load (%) 
Z90+1.50*(%BW)+0.14*Speed. 
Discussion: Our results indicate that body weight has a greater effect on load that speed on the AlterG treadmill. This suggests that, within a 
rehabilitation session, speed should be the first progression and then increasing body weight when clinicians are concerned with the amount of impact. 

131 Oral contraceptive use and adaptation to high intensity interval training in recreationally-active women

M. Schaumberg1*    1School of Human Movement Studies, The University of Queensland

Introduction: Initiated oral contraceptive (OC) use reduces peak aerobic capacity (V̇O
2peak

) in active women. However, whether training adaptations 
are influenced by OC use is yet to be explored. This study investigated whether OC use influenced V̇O

2peak
 and peak power output (PPO) adaptations 

to 12 high-intensity interval training (HIIT) sessions in recreationally-active women.
Methods: Women taking an oral contraceptive (OC; n=25; age 25.2±5.2 years, BMI 22.6±2.1 kg/m2, V ̇O

2peak
 36.1±5.6 mL/kg/min; mean±SD) 

or experiencing natural menstrual cycles (MC; n=22; age 26.2±5.0 years, BMI 22.7±2.2 kg/m2, V ̇O
2peak

 35.0±5.0 mL/kg/min; mean±SD) 
completed a V ̇O

2peak
 familiarisation and hormone cycle mapping prior to beginning the study. Under stringently controlled test conditions, 

participants completed an incremental exercise test to volitional exhaustion to determine V̇O
2peak

 and PPO prior to and following 12 sessions of HIIT 
(completed over four weeks). HIIT sessions consisted of 10 one-minute cycling intervals in a 1:2 work:rest ratio at 100–120% PPO. Paired t-tests 
were used to determine change from baseline. A two-way repeated measures ANOVA (with a main effect for training time x group) was used to 
determine whether an interaction occurred between training and group. The statistical significance level set at p<0.05. 
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Results: Groups did not differ at baseline in any demographic or performance variables (p>0.05). Following training, PPO increased in both groups 
(MC, 13.1%; p<0.001, and OC, 13.3%; p<0.001) with no difference between groups (p=0.945). V̇O

2peak
 increased following HIIT (MC, 11.9%; p<0.001, 

OC, 7.6%; p<0.001), with MC showing significantly greater improvement (p=0.028).
Discussion: HIIT increased both PPO and V ̇O

2peak
 in recreationally-active women; however OC users showed reduced improvements in V̇O

2peak
 

compared with MC women. OC use therefore appears to reduce physiological (V̇O
2peak

) adaptation to HIIT, however does not appear to detriment 
performance (PPO) outcomes. 
In conclusion, the data from this study provide a strong case for inclusion of ovarian hormone status control measures in female-specific research. 
Additionally, results encourage careful interpretation of V ̇O

2peak
 outcomes in female populations especially when investigating clinical relevance of 

V̇O
2peak

 and associated health outcomes with training interventions. 
Practically, findings encourage careful consideration by active women regarding whether OC use may influence individual exercise goals. 
Further research should investigate potential mechanisms responsible for this effect and whether performance and health benefits gained through 
HIIT are negatively impacted by OC use.

132 Evidence of long term durability of autologous tenocyte injection for treatment of chronic lateral epicondylitis

M H. Zheng1*    A. Wang1    W. Breidahl1    K. Mackie1    L. Wang1    1University Of Western Australia

Background: Chronic lateral epicondylitis is associated with degenerative tendon changes, extracellular matrix breakdown and tendon cell loss. Here we 
present the long-term follow-up of patients in the first clinical trial of ATI on severe tendinopathy associated with chronic lateral epicondylitis.
Methods: Patients with severe refractory lateral epicondylitis underwent clinical evaluation and MRI prior to intervention. A patellar tendon needle 
biopsy was performed under local anaesthetic and tendon cells expanded by in vitro culture in a GMP-certified TGA-licensed facility. Autologous 
tenocytes were injected into the tendinopathy identified at the common extensor tendon origin under ultrasound guidance on a single occasion. 
Patients underwent serial clinical evaluations for up to 5 years after intervention. Repeat MRI scanning was performed at 1 year after treatment 
and at least 3 years after treatment.
Results: Twenty patients, eleven males and nine females (mean age 49.4 years) were included in the study. Three patients withdrew consent 
prior to ATI. The average symptom duration prior to study recruitment was 31 months (range 6–240 months). The mean follow-up time at final 
assessment was 4.51 years (range 3.1–5.2 years). No complications were observed at the patellar tendon biopsy site for any patient. No adverse 
events, infection or excessive fibroblastic reactions were observed in any patient at the injection site. One patient elected to proceed to surgery 
three months after ATI following re-injury at work and one patient died of natural causes during the follow-up period. In the remaining 15 patients, 
clinical evaluation revealed improvement in mean visual analogue scale for maximum pain score from 5.73 at initial assessment to 1.21 at final 
follow-up. Mean QuickDASH score and grip strength scores also significantly improved over the follow-up period (mean percentage improvements 
were 84% and 207% respectively). Using a validated MRI scoring system, the grade of tendinopathy at the common extensor origin improved 
significantly by 12 months (p=<0.001), and these results were maintained to final follow-up.
Discussion: ATI by a single injection significantly improved clinical function and MRI tendinopathy scores at the minimum 3-year follow-up in 
patients with chronic lateral epicondylitis who had previously undergone an unsuccessful full course of conservative treatment. This study provides 
evidence of the long term durability of ATI for treatment of tendinopathy.

133 Using digital image correlation to examine in-vivo localised Achilles tendon strain

M. Ryan1*    R. Barrett1    1Griffith University, Centre For Musculoskeletal Research

Introduction: The Achilles tendon (AT) does not experience uniform strain to a common load. Cadaveric models report greater strain within the 
dorsal region of the Achilles tendon, not the ventral portion that is more frequently injured (Lyman et al. 2004). The localised strain distribution in 
an in-vivo AT is not known. Digital Image Correlation (DIC) has become a popular method for evaluating displacement/strain fields in an imaged 
medium and has been used in tracking strain in a variety of biological tissue. DIC is a non-contact optical technique that applies a mathematical 
correlation function using features inherent to the image to estimate deformation. The present study examined the use of DIC to estimate tissue 
strain within the superficial and deep portions of the proximal Achilles free tendon. 
Methods: Ten subjects (8 female, 2 male; age: 26.7±6.4 years; height: 179.5 ± 7.6cm; weight: 83.8 ± 22.7kg) took park in this study. 
Following preconditioning, participants carried out three trials applying 40 Nm of torque against a fixed torque transducer (Futek TFF600, Irvine, CA, 
USA) over a 1.5 second period while a high-resolution (14–7 MHz) ultrasound probe (Ultrasonix, Richmond, Canada) was secured to the posterior calf. 
Subsequent ultrasound video files were processed using specialised software (EchoSoftTM, Madison, USA). The two regions of interest (ROI) analysed 
were taken from a portion of the proximal AT originating at the soleus-Achilles muscle tendon junction extending distally for 1.5 cm then divided in 
half visually into superficial and deep components. DIC based strain is represented as a mean value of the composite pixel deformation within an 
ROI normalised by the mean initial pixel dimensions.
Results: ICC values for within-rater repeatability are 0.819 [95% CI: 0.20–0.96] for the superficial region and 0.784 [95% CI: 0.13–0.95] for the 
deep region. There was significantly (p < 0.001) greater strain in the deep (4.7 ± 0.2 SEM) than the superficial AT (3.4 ± 0.2 SEM). 
Discussion: These findings suggest that there is potential for using DIC to estimate localised tendon strain within the Achilles tendon and that strain 
appears to be region dependent at the proximal free tendon. The present study is the first to demonstrate region-dependency for in-vivo Achilles tendon 
strain response to a common load. Understanding localised strain distribution would provide insight in tissue injury and response to exercise treatment. 
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134 Autologous tenocyte injection (ATI) for treatment of gluteal tendinopathy: a pilot study

M H. Zheng1*    T. Bucher2    J. Ebert1    W. Breidahl1    G. Janes1    1University Of Western Australia    2Royal Perth Hospital

Background: Autologous tenocyte injection (ATI) has shown promise in treatment of gluteal tendinopathy. Here we present the results of a pilot 
study with 24-month follow-up and correlation to the molecular profile of growth factor production by tendon cells.
Methods: All patients (n=12) recruited had a long duration of symptoms (mean 33 months) and had not respond to other non-surgical treatments 
including physiotherapy, corticosteroid or PRP injections. Tendon cells were harvested from the patellar tendon through a needle biopsy at the 
out-patient clinics and propagated in a GMP-licenced laboratory. Cell suspension (at least 5x106 cells) in patient serum was injected into the site of 
pathological gluteal tendons under ultrasound guidance. All patients were assessed pre-treatment and at 3-, 6- 12- and 24-months post-treatment 
with the Oxford Hip Score (OHS), the Merle D’aubigne Postel Score (MDP), the 36-item Short-Form Health Survey (SF-36) and a Visual Analogue 
Pain Scale (VAS). Magnetic Resonance Imaging (MRI) was performed pre-treatment and at 6-months post-ATI treatment.
Results: Molecular evaluation of autologous tendon cells showed a profile of growth factor production in all of the injected cells. These growth 
factors include fibroblast growth factor, Platelet-derived growth factor beta and transforming growth factor beta. A single injection of tendon 
cells into the site of gluteal tendinopathy showed statistically significant improvements (p<0.05) in the VAS, OHS, MDP score, and the Physical 
Component Score subscale of the SF-36 at 3 months. Continued improvement was observed at 24 months. One patient opted to undergo surgery 
after 12 months. All patients completed the Patient Satisfaction Questionnaire at 12-months post-treatment: 67% (n=8) were either ‘satisfied’ 
or ‘highly satisfied’ with the outcome of their procedure. However, MRI assessment showed little notable changes in the radiological appearance 
of tendinopathic tissue due to the complexity of the anatomical features of gluteal tendon.
Discussion: ATI significantly improved clinical outcome in patients with chronic gluteal tendinopathy at 24 months. We remain guarded about the 
level of efficacy given the small sample size, however this study has shown promise to plan a larger randomised controlled study.

135 The development of an Online Sports Injury Management System

J. Young1*    L. O’Sullivan-Pippia2    1Report Injury    2Twelve9teen Sports Physiotherapy

Documentation of sporting injuries on the sideline is thought to be poor for a number of reasons, including lack of time, familiarity with players and 
current longhand A4 reporting formats. This translates to a lack of analysis of injury trends over time that could influence future practice. We have 
sought to rectify this situation by the gradually implementation of new and innovative practices to extract meaningful data from all interactions 
with injured athletes. We began by condensing the longhand form, without losing important descriptive information, such as the mechanism of 
injury. It was set out with a logical progression that aided the diagnostic process for novice clinicians. The form size was reduced to A5 so that 
it was easy to use at the sideline. Data was then extracted and analysed using spreadsheeting software. In an effort to improve the process of 
data collection and collation from multiple clinicians on a weekly basis, an online sports injury management system was developed that allowed 
sports trainers, physiotherapists and doctors to document injuries directly to a secure, centralised database. The system was custom built to be 
simple to use, yet able to capture a range of injury variables. Once submitted, injury reports are instantly made visible to other clinicians allowing 
for streamlined patient follow up and improved continuity of care. The system also allows for the instantaneous production of summary statistics, 
greatly simplifying end of season injury analysis. We feel that the transition to an online system has been a significant step forward to improve the 
collection, storage and analysis of medico-legally appropriate injury reports. We plan to use the collected data to contribute to the medical literature 
in the area of sports injury, particularly within the adolescent population, for which the software is currently being utilised.

136 Mechanical nasal dilation does not improve cycling performance

D. Whyte1*    A. Whitty1    V. Rice1    1Australian Catholic University

Background: The nasal valve is the narrowest portion of the nasal cavity and contributes approximately half of the resistance to air flow during 
breathing at rest. A number of products have been developed to maximise the width of the nasal valve in order to reduce airway resistance and 
have subsequently been marketed to athletes as ergogenic aids. While there is evidence to suggest these products may reduce airway resistance 
and delay the switch from nasal to oronasal breathing, the majority of studies have found little improvement in performance. Recently, a new nasal 
dilator has been released onto the market. This product is unique in that it inserts into the nose and a ratchet system is used to mechanically 
broaden nasal valve diameter. Therefore, the purpose of this study was to determine if the new nasal dilator improved either submaximal or time 
trial cycling performance.
Methods: Seven male cyclists (mean ± SD; age 39 ± 14 y, height 183 ± 4 cm, mass 80.8 ± 8.2 kg, VO

2peak
 4.22 ± 0.39 L.min-1, Wmax 333 ± 62 W), 

with no ventilatory restrictions, completed two trials on an electromagnetically braked ergometer, either with or without the nasal dilator, using 
a randomised, cross-over design. Each trial consisted of a 30 min submaximal (50% Wmax) ride immediately followed by a 30 min time trial. 
Oxygen consumption, heart rate, lactate, ventilation (V

E
, V

T
, f

B
), ratings of perceived exertion and performance measures (power output, cadence) 

were monitored throughout each trial. 
Results: Three of the seven participants (43%) reported breathing felt easier while wearing the nasal dilator and none of the participants reported 
any perceived detriment to their breathing. However, there was no difference in any of the physiological, psychological and performance variables 
measured between conditions during either the submaximal or time trial portions of the test.
Discussion: The nasal dilator did not enhance performance or reduce the physiological strain associated with the current exercise protocol in 
moderately trained cyclists. These data are in agreement with those previously reported for other commercially available nasal dilators. While high 
intensity exercise was not improved by wearing the nasal dilator, we did not determine whether it reduced airway resistance or delayed the switch 
from nasal to oronasal breathing. Such outcomes might be advantageous in individuals who participate in sports where oral breathing is restricted 
by protective equipment (e.g. mouthguards, helmet straps) or in clinical populations (e.g., exercise-induced asthma).
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137 Assessing the energy expenditure of elite female soccer players using the SenseWear Pro Armband

J. Mara1*    K. Thompson1    K. Pumpa1    1University Of Canberra, Research Institute for Sport and Exercise

Introduction: The physical load of elite soccer players during training and games has been quantified and well documented in scientific literature. 
Elite male players will typically cover up to 12km in total and up to 2.5km intermittently in high-speed running in competitive matches. However, 
the physical load of elite female soccer players has yet to be thoroughly explored and to add to this, the energetic cost of training and games has 
not been established in previous literature. The aim of this study was to assess the energy expenditure of female soccer players across the course 
of one training week. 
Methods: Eight elite female soccer players from the same domestic league team wore SenseWear Pro Armbands for 7 consecutive days during the 
preseason training phase. Energy expenditure data from all training sessions (n=4), a 60-minute friendly game and rest days (n=2) were collected. 
All players also wore 15Hz GPS devices to quantify the training and friendly game physical load. 
Results: The average daily energy expenditure was 12,052kJ (SD=1582), 11,881kJ (SD=1695) and 10206kJ (SD=1424) for the game day, 
training days and rest days, respectively. In addition, the average energy expenditure for the friendly game was 2456kJ (SD=278) and 2393kJ 
(SD=350) for training sessions, both contributing to 20% of total average energy expenditure for game and training days. GPS data showed that 
players covered 7,126m (SD=1,213) and 6,254m (SD=966) during the friendly game and training sessions, and it was estimated that average 
energy expenditure per 100m was 35kJ and 39kJ, respectively. 
Discussion: This study provides an approximation of the energy expenditure of elite female soccer players during training sessions and a friendly 
game, as well as daily energy expenditure based on activity type. The results from this study can be used as guidelines by coaches and health 
professionals to ensure adequate nutritional intake for optimal performance and recovery among elite female soccer players. 

138 Impact of warm-up intensity on simulated team-sport running performance

D. Whyte1*    G. Rowe1    S. Cormack1    1Australian Catholic University

Background: The most appropriate warm-up strategy for optimal team-sport performance (e.g. football) remains elusive. This is possibly due to the 
multiple performance variables associated with team sports. While warm-up has been shown to improve initial sprint performance, sprinting only 
constitutes a fraction of the total activity that occurs during a match. Optimising submaximal efforts (e.g. jogging, running) between sprints may 
impact performance by ensuring correct positioning of players and recovery between sprint efforts. Therefore, the purpose of this study was to 
examine the impact of warm-up intensity on a self-paced, team-sport running simulation.
Methods: Thirteen male team-sport athletes (22 ± 3 y, 79.7 ± 9.3 kg, V̇O

2peak
 55.3 ± 4.1 mL.kg-1.min-1) completed 3 team-sport running simulations 

(TRS). Each 30 min TRS contained deliberate changes in speed (i.e., Stand, Walk, Jog, Run, Sprint), including 4 repeated-sprint clusters, to simulate the 
time-motion demands of team-sport and was preceded by a 6 min, constant speed warm-up and 20 min passive recovery. Warm-up intensities were 
defined as severe (SEV), 70% of the difference between anaerobic threshold and V̇O

2peak
 (70% Δ), heavy (HVY; 30% Δ), and control (CON; 4 km.h-1). 

Performance outcomes included the distance covered and average speed of the overall trial, specific activities and repeated-sprint clusters. Metabolic 
blood markers, T

CORE
, RPE, HR, V̇O

2
 and V̇

E
 were assessed throughout the protocol. Differences between conditions were assessed with a magnitude 

based approach and considered practically important when the magnitude of the difference was >75% likely to have exceeded a threshold value.
Results: There was an important increase in lactate (9.1 ± 3.7 v 0.8 ± 0.3), and T

CORE
 (37.7 ± 0.3 v 37.2 ± 0.1) and decrease in pH (7.29 ± 0.08 

v 7.42 ± 0.01) and HCO
3
 (17.1 ± 4.0 v 26.0 ± 2.1), between SEV and CON at the start of the TRS. However, these differences dissipated across 

the TRS and all physiological parameters were similar at the end. Warm-up intensity did not alter total distance covered or average speed of the 
different activities throughout the TRS, although HVY increased the initial sprint speed ~6% above CON.
Discussion: SEV and HVY warm-ups provided little performance benefit during a self-paced team-sport running simulation. Despite large changes 
in the internal milieu, submaximal and maximal activity profiles were similar between conditions. These data suggest that apart from the initial 
sprint, HVY and SEV warm-up intensities have limited impact on team-sport running performance.

139 What does the WBGT Index tell us; is it a useful index of environmental heat stress?

J. Brotherhood1*    1Faculty Of Health Sciences, University Of Sydney

Introduction: This presentation examines the ranges of thermal environments and the corresponding human responses that arise from single 
values of the Wet Bulb Globe Temperature Index (WBGT). The WBGT is promoted internationally as an index of the thermal environment. The index 
is used to assess ‘heat stress’ in the management of occupational and sports activities in warm and hot conditions, but for most sports situations 
measurement of the WBGT is inconvenient and expensive. The purpose of all heat stress indices is to predict by association human subjective, 
physiological or pathological responses to the thermal environment. The WBGT is an inscrutable number computed from the natural wet bulb 
(NWB) temperature, globe temperature (Tg) and dry bulb air temperature (Ta). As such a single value of the WBGT can arise from a wide range of 
environmental temperatures. For example, a WBGT value of 23 (°C) could result from air temperatures and relative humidities ranging from 38°C, 
15% to 27°C, 88%. 
Method: Standard systematic analysis of skin temperature and theoretical physical heat exchanges was applied to a typical sports activity 
undertaken under these conditions. Measurements of skin temperatures and sweat rates in single tennis play were made on eight occasions 
on which environmental conditions equated to WBGT 26–27 (°C).
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Results: Analysis of the variations in heat stress and strain at WBGT 23 suggest that in the hot dry conditions required sweat rates would be nearly 
fifty percent greater than in the cool conditions but there would be little restriction of sweat evaporation. In contrast, in the cooler more humid 
conditions, despite the lower required sweat rate, control of body temperature through sweat evaporation could be limited by the evaporative 
capacity of the environment. In the tennis observations at WBGT 26–27 air temperatures ranged from 26–36°C and corresponding skin 
temperatures and sweat rates varied from about 31 to 35°C (r2=0.37) and about 0.9 to1.6 L/h (r2=0.47) respectively. 
Discussion: Clearly a wide range of thermoregulatory stresses and strains can occur at any single value of WBGT. Simple and readily available 
measures of air temperature and humidity are more informative and are likely to be as effective guides to environmental heat stress as the WBGT. 
The WBGT is not a scientific instrument and it should not be used as the sole measure of the thermal environment in research. 

140 Does the 5-0-5 test measure change of direction speed?

M. Sayers1*    1University Of The Sunshine Coast

Background: The 5-0-5 agility test uses light gates to measure the time taken to run 5 m either side of a single 180 deg direction change over a 
15 m up-and-back course. The creators of the 5-0-5 test suggested that it isolates the ability to change directions independent of linear running 
speed and as a result represents a valid measure of change of direction (CoD) ability for many sports. However, the quantification of CoD ability 
over such a large distance (i.e. 5 m) means that 5-0-5 results have the potential to be bias towards linear running capacity and not CoD ability. 
Accordingly, the primary aim of this study was to assess the validity of the 5-0-5 test by determining the inter-relationships between 5-0-5 test 
results, linear running speed and CoD performance over distances less than 5 m.
Methods: Fifteen agility sport athletes performed six trials of the 5-0-5 agility test following standard protocols. Linear running ability was assessed 
using three trials of a straight 20 m sprint test (light gates at 5 m, 10 m and 20 m). Change of direction speed during the 5-0-5 test was also 
measured using a 9 camera three-dimensional motion capture system (Qualisys AB, Gothenburg, Sweden) operating at 250 Hz. This system was 
used to track movements of the whole body centre of mass between 0.3 m, 0.5 m, 1 m and 3 m either side of the turn. All tests were repeated 
within 5–7 days, with test reliability determined using coefficient of variation (CV%) analyses.
Results: The 5-0-5 test was shown to be reliable (CV% = 2.8), however the CV% values increased for CoD distances less than 1 m (CV% = 3.7–6.9). 
Pearson’s correlations showed strong, significant relationships between the 5-0-5 test and 5 m, 10 m, and 20 m linear sprint times (r=0.89–0.93, 
P<0.001). Additional analyses showed that correlations between linear sprint times and CoD speed decreased when CoD ability was measured 
over distances < 1 m (r < 0.5).
Discussion: Results question the use of the 5-0-5 test as a measure of CoD performance, as results appear skewed towards linear running 
speed and not CoD ability. To test CoD ability effectively there is a compromise between the validity of the test and test reliability. Accordingly, it is 
recommended that the CoD distance in the 5-0-5 test be reduced to 1 m to create a 1-0-1 test.

141 Influence of increment magnitude and exercise intensity on VO2 kinetics, time to steady state and tissue oxygenation

AWARD FINALIST

C. McNulty1*    R. Robergs1    1Charles Sturt University

Introduction: The non-linear time constant, tau (t) is predominantly used within the literature for quantifying the kinetics of the increase in oxygen 
uptake (VO

2
) during exercise transitions to steady state. In recent years, conflicting results have been reported for the stability vs. increase in t 

with increasing exercise intensities. Consequently, the purpose of this research was to quantify VO
2
 kinetics across the full range of steady state 

exercise transitions.
Methods: Twelve healthy, moderate to highly trained males first completed a cycle ramp test to VO

2
max and the ventilation threshold (VT). The subjects 

then participated in two separate series of five bouts of steady state cycling. One trial involved cycling for 10 min at a percentage of their VT following 
two min of unloaded cycling (DM), while the other trial had the subjects cycling for five min at a percentage of their VT from a resting baseline (SM1), 
followed by ten min at an increase of 30% VT (SM2). The % VT conditions for these trials were as follows; DM=30, 45, 60, 75, 90 %VT; SM1=20, 30, 
40, 50, 60 %VT; SM2=50, 60, 70, 80, 90 %VT. Breath-by-breath VO

2
 and muscle oxygenation (NIRs) were acquired continuously. Nonlinear regression 

analyses and a mono-exponential equation were used to quantify VO
2
 kinetics to steady state, as well as deoxyhemoglobin kinetics. A new method 

to quantify time to steady state (TTSS) was also performed on the VO
2
 data.

Results: For SM1, t had increased significantly from 40 (41±16 s) to 60 %VT (74±25 s). For SM2, t had increased significantly between 60 
(44±11 s) to 80 and 90 %VT (92±41 and 151±83 s, respectively), and from 70 (54±38 s) to 90 %VT (151±83 s). The t data revealed a clear 
increase in t as intensity increased, t being invariant at lower increment and baseline intensities, with a significant increase at higher intensities. 
The NIRS data also revealed a complex response profile not suited to mono-exponential modeling.
Discussion: The findings support and extend recent research of a more complex kinetics of VO

2
 to steady state than originally proposed in VO

2
 

kinetics research. The field of VO
2
 kinetics to steady state is in need of considerable re-investigation to ascertain the determinants of the changing 

kinetics from lower to higher intensities within this exercise intensity range.
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142 How do the shuttle walk test and the upright cycle test compare as measures of cardiorespiratory Fitness in 
stroke survivors?

AWARD FINALIST

A. Dunn1,2*    D. Marsden1,2,3    P. Van Vliet1,2    N. Spratt1,2,3    R. Callister1,2    1University Of Newcastle    2Hunter Medical Research Institute 
3Hunter Stroke Service, Hunter New England Local Health District

Introduction: Measuring cardiorespiratory fitness (CRF) in the stroke population is challenging. Current guidelines for stroke survivors suggest 
graded exercise tests (GXT) using an appropriate ergometer are optimal. The upright cycle ergometer is widely used in stroke research to assess CRF, 
however the more recent progressive shuttle walk test (SWT) may be a more appropriate and cost effective test of CRF. The SWT is an externally 
paced walking test derived from field assessments of maximum exercise capacity and is currently reported in respiratory and cardiac populations. 
To date, the use of the SWT has not been explored in stroke survivors. The aim of this study was to compare the GXT on a cycle ergometer to the 
SWT, and to evaluate both tests as indicators of CRF in stroke survivors.
Methods: Adult stroke survivors within one-year post-stroke were recruited as part of the HowFITSS? Trial at the University of Newcastle. 
Independently ambulant participants completed the upright cycle GXT and the SWT at baseline. Oxygen consumption (VO

2peak
), heart rate (HR

peak
), 

ventilation (VE) and respiratory quotient (RQ) were measured by the Cosmed K4b2 portable metabolic cart and wireless Cosmed Quark T12 ECG. 
Baseline data were compared between tests using the Wilcoxon signed-rank test.
Results: Eighteen participants (males=44%; median age=61.5years (range=23.2–84.3years); mean time post-stroke=3.8±3.6months) who performed 
both tests were included in the analysis. Five participants were excluded as they were unable to perform one of the tests (SWT=1 (compromised balance), 
GXT=4 (knee pain)). There was no significant difference between VO

2peak
 (SWT=19.20±5.14mL.kg.min-1, GXT=18.51±6.03mL.kg.min-1, p=0.728), 

HR
peak

 (SWT=127±19bpm, GXT=132±21bpm, p=0.681) or VE (SWT=49.02±14.69L.min-1, GXT=50.81±18.62L.min-1, p=0.591) between the 
two tests. The RQ was significantly higher (p=0.04) during the upright cycle GXT (1.07±0.15) than the SWT (0.97±0.14).
Discussion: For evaluating CRF in stroke survivors, the SWT and upright cycle GXT are both appropriate. Both tests are progressive and provide 
a similar physiological response in stroke survivors. The RQ value was the only significantly different variable between the tests, which is likely 
caused by the nature of the upright cycle GXT that isolates the lower limbs. Most participants recruited for the study could attempt the SWT 
whereas more were unable to cycle and were therefore excluded in this analysis. Walking tests may be preferred in this population as it is a 
familiar activity and directly transferrable to activities of daily living. 

143 Dopamine D1 deceptor mediates caffeine-influenced exercised performance, thermoregulation and brain 
neurotransmission

X. Zheng1*    1Hiroshima University

Background: Caffeine is widely consumed to improve exercise performance. Recently, we observed that caffeine improved endurance exercise 
performance, increased core body temperature (T

core
) and extracellular dopamine release in the preoptic area and anterior hypothalamus (PO/AH) 

in exercising rats (Zheng and Hasegawa, 2014). However, it is difficult to conclude caffeine-improved exercise performance is due to central 
dopaminergic activation. To address this issue, it is necessary to examine the effect of blockage of central dopaminergic neurotransmission on 
the ergogenic and hyperthermic effects of caffeine. Moreover, the blockage of dopamine D

1
 receptor prevented caffeine-induced hyperactivity and 

hyperthermia at rest. The purpose of this study was to examine the alterations in caffeine affected-thermoregulation, neurotransmitter release 
in the PO/AH, and endurance exercise performance after the administration of a dopamine D

1
 receptor antagonist.

Methods: T
core

, tail skin temperature (T
tail

: an index of heat loss), and oxygen consumption (VO
2
: an index of heat production) were measured. 

A microdialysis probe was inserted into the PO/AH for measurement of extracellular dopamine, noradrenaline and serotonin levels. After 40 min 
of baseline collection, rats were intraperitoneally injected with either dopamine D1 receptor antagonist (SCH: SCH23390, 1 mg/kg) or saline (SAL). 
Rats were next intraperitoneally injected with either 10 mg/kg caffeine (CAF) or SAL, 60 min before the start of exercise. Rats ran until fatigue on 
the treadmill with a 5% grade at a speed of 18 m min-1 at 23°C. 
Results: The run time to fatigue (RTTF) in SAL was longer than that in SCH and SCH-CAF, but there was no difference of RTTF between SCH 
and SCH-CAF (SAL: 99.3 ± 25.4 min, SCH: 20.8 ± 20.0 min, SCH-CAF: 19.4 ± 15.1 min). SCH increased T

core
, decreased T

tail
 and extracellular 

dopamine in the PO/AH. Pre-treatment with SCH inhibited caffeine-increased T
core

, T
tail

, VO
2, 

and dopamine release. Neither caffeine nor SCH affected 
noradrenaline and serotonin in the PO/AH.
Discussion: Consistent with Balthazar et al. (2010), we found that SCH-impaired exercise capacity may be related to the blockage of dopamine release in 
the PO/AH-induced the decrease of the tolerance to heat storage. Increased brain dopamine release improved the exercise capacity through overriding 
the critical limiting T

core
. In this study, SCH prevented caffeine-increased dopamine, inhibited heat loss, increased T

core
, induced fatigue, impaired the 

ergogenic effect of caffeine. Our results indicate that central dopaminergic pathways play an important role in the ergogenic effect of caffeine.
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144 Emerging technologies for physical activity behavior change in children and adolescents: Opportunities, 
challenges and future directions 

D. Lubans1*    1Priority Research Centre In Physical Activity and Nutrition, School of Education, University of Newcastle

Background: In recent years there has been a proliferation of technology-based physical activity interventions in various populations. Although 
emerging technologies have considerable potential for engaging users, evidence of their utility for increasing physical activity in young people is 
far from convincing. The aim of this presentation is to provide an overview of emerging technologies for increasing physical activity in children 
and adolescents.
Methods: A narrative review of technology-based interventions for increasing physical activity in young people was undertaken. The review was focused 
on mobile health (mHealth) interventions and smartphone applications (apps) and next-generation electronic lifestyle activity monitors (e.g., Fitbit, 
Jawbone and Nike). Product characteristics and inclusion of behavior change techniques, as well as intervention efficacy and feasibility were explored.
Results: Recent reviews have evaluated the quality of smartphone apps, yet few mHealth interventions utilizing apps have been conducted 
with children and adolescents. The majority of existing smartphone apps designed for young people do not include evidence-based behavior 
change techniques or adhere to expert recommendations for obesity prevention. Common functions of existing apps include: i) physical activity 
demonstrations/instructions, ii) movement powered gamification, iii) information about health benefits of physical activity, and iv) self-monitoring 
and goal setting. Common behavior change techniques integrated into next-generation electronic lifestyle activity monitors include: i) goal setting 
and self-monitoring, ii) feedback on physical activity behavior, iii) social support, comparison and rewards, and iv) information about health 
benefits of physical activity. Interventions incorporating mHealth technology have achieved some success in reducing screen-time and improving 
weight status in adolescents, but intervention effects for physical activity have been modest. No studies evaluating the efficacy of physical activity 
interventions using next-generation lifestyle activity monitors in children and adolescents were found. Too few studies have been conducted to 
understand the challenges of implementing mHealth interventions, but cost and access to devices may be barriers in specific populations. In 
addition, difficulties maintaining user interest due to competition from other commercial and social media efforts may reduce effectiveness.
Discussion:  It is unlikely that technology-based interventions will provide a ‘silver bullet’ for the global pandemic of inactivity, but they may have 
utility for engaging low-active youth and accessing ‘hard-to-reach’ populations. Future studies are needed to determine if smartphone apps and 
next-generation electronic lifestyle activity monitors are appropriate as stand-alone strategies or as adjuncts to face-to-face behavior change 
interventions.

145 Outcomes from the ATLAS school-based intervention incorporating smartphone technology for adolescent boys: 
A cluster RCT

AWARD FINALIST

D. Lubans1*    J. Smith1    R. Plotnikoff1    K. Dally1    J. Salmon2    A. Okely3    T. Finn1    P. Morgan1    1Priority Research Centre In Physical Activity and Nutrition, 
School of Education, University of Newcastle    2Centre For Physical Activity and Nutrition Research, Deakin University    3Interdisciplinary Educational Research Institute, 
University of Wollongong

Background: The modest effects of physical activity (PA) interventions targeting adolescents have prompted researchers to explore the utility of eHealth 
(e.g., internet-based) and mHealth (i.e., mobile phones) technology for behavior change. Such strategies are unlikely to provide the ‘silver bullet’ for the 
global pandemic of inactivity, but may serve as useful adjuncts to multi-component behavioral interventions. Therefore, the primary aim of this study 
was to evaluate the effects of the multi-component school-based intervention incorporating smartphone technology for adolescent boys, known as 
ATLAS (Active Teen Leaders Avoiding Screen-time). 
Methods: ATLAS was evaluated using a cluster randomized controlled trial. The study was conducted from November 2012 to August 2013 in 
14 secondary schools located in low-income communities in the Hunter and Central Coast regions of New South Wales, Australia. Participants were 
adolescent boys aged 12 to 14 years (N = 361) who self-reported more than 2 hours/day of recreational screen-time or less than 60 minutes/day of 
moderate-to-vigorous physical activity (MVPA). The multi-component school-based intervention was guided by Self-Determination Theory and Social 
Cognitive Theory and included: i) teacher professional development, ii) provision of fitness equipment to schools, iii) face-to-face physical activity 
sessions, iv) researcher-led seminars, v) smartphone application and website, and vi) parental strategies for reducing screen-time. Assessments 
were conducted at baseline and 9-months and included physical activity (accelerometers), screen-time (Adolescent Sedentary Activity Questionnaire), 
and sugar sweetened beverage (SSB) intake (food frequency questionnaire). Statistical analyses were conducted using linear mixed models, 
adjusted for the clustered nature of the data (i.e., schools included as a random factor) and followed the intention-to-treat principle.
Results: There were no intervention effects for activity counts/minute or minutes of MVPA, but significant group-by-time interaction effects were found 
for screen-time (mean, -30 min/d, 95% CI, -50 to -10, p = .03) and SSB consumption (mean, -0.6 glasses/d, 95% CI, -1.1 to -0.1, p = .01).
Discussion: This study has demonstrated that adolescent boys ‘at-risk’ of inactivity and high screen-time can be successfully recruited and 
retained in a school-based intervention. Although the ATLAS intervention did not increase adolescent boys’ objectively measured physical activity, 
it was successful in decreasing screen-time and SSB consumption.
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146 Learning ‘on the move’: A combined numeracy and physical activity program for primary school children

M. Vetter1*    H. O’Connor1    N. O’Dwyer2    R. Orr1    1University Of Sydney    2Charles Sturt University

Background: Insufficient physical activity is known to increase the risks for obesity and metabolic disease. There is also evidence for adverse 
effects on attention, mental health and social skills. Despite this, physical education in primary schools in Australia has declined over recent 
years. A key curriculum outcome for mid-upper primary school children is competency in multiplication, the learning of which is often found to be 
challenging. In this study, therefore, we investigated the effect of combining aerobic physical activity with a standard classroom approach to the 
teaching of multiplication tables (MTs). 
Methods: The study was a randomised crossover trial over two terms in 85 year-four students (9–10yr) of mixed gender, ethnicity and social economic 
status attending a public school. In the first term, the students were randomly assigned to either aerobic exercise drills integrated into maths games in 
the playground, or similar maths games while seated in the classroom. There were three 20-minute sessions per week for six weeks (total 18 sessions). 
In the second term, the procedure was repeated with the groups reversed, those who initially undertook learning with physical activity (PA) now 
undertaking learning while seated (ST) in the classroom (PA-ST group), and the other group now learning in the playground (ST-PA group). 
Multiplication skills, adapted NAPLAN numeracy and cardiorespiratory fitness (Beep test) were assessed before and after both interventions.
Results: In the first term, multiplication skills showed a similar trend to increase in both groups (p=0.08), while general numeracy (p=0.02) and fitness 
(p=0.002) both increased by 9% in the PA-ST group only. In the second term, multiplication skills increased similarly in both groups by 3% (p=0.04), 
while general numeracy showed a trend of increase (p=0.06) and fitness increased (p=0.03) by 7% in the ST-PA group only.
Discussion: The similar pattern of results in both terms provides encouraging support for a combined learning approach, with both groups showing 
improvements in multiplication skills – but only improving in general numeracy and physical fitness when they underwent the PA approach. 
As childhood sedentariness and overweight/obesity continue to be major health concerns, and the erosion of physical education in schools is debated 
in Australia and internationally, combining physical activity with academic learning may provide a novel solution for both issues. It also has the potential 
to introduce a new dimension to the classroom, making learning fun for primary students while simultaneously providing a benefit to fitness.

147 PACE: A Group Randomised Controlled Trial to Increase Children’s Break-time Playground Physical Activity

AWARD FINALIST

A. Parrish1*    A. Okely1    M. Batterham1    D. Cliff1    C. Magee1    1University Of Wollongong

Introduction: Physical activity provides positive health benefits for children, although many are insufficiently active. The school recess environment 
offers opportunities for most children to be active. Evidence suggests that environmental and policy changes can increase children’s school recess 
activity levels. The aim of this study was to assess the effect of an intervention that modified the school playground environment and policies 
addressing physical activity levels among school-aged children during recess. 
Methods: Two-arm parallel group randomised controlled trial. Children aged 4–13 years from four primary/elementary schools in the Illawarra 
region of New South Wales, Australia participated in the study. Intervention schools introduced policy changes and assigned a donated quantity of 
portable equipment to recess after baseline measures were collected. The intervention ran between three and five months. Physical activity was 
assessed using the System for Observing Playground Activity in Youth (SOPLAY) observational instrument. Linear mixed models adjusting for the 
clustering effect of school. Effect sizes were calculated using an adjustment of the methods proposed by Hedges. 
Results: 1582 children participated (790 boys, 792 girls). Compared with students in the control schools, there was a greater increase in the 
proportion of time spent in MVPA during recess among students in the intervention schools at follow-up (adjusted difference=12.5%, 95% CI 
[-13.0%, 38.0%]; P=0.17; r=0.6). Most of this increase was attributed to a significantly greater increase in MVPA during morning break time 
among students in intervention schools (adjusted difference=18.0%, 95% CI [6.9%, 29.1%]; P=0.02; r=0.7). The results were greater for girls 
compared to boys. 
Discussion: Our results suggest that making several small environmental and policy changes such as removal of forced sitting time at the start 
of recess, and providing portable play equipment is a promising strategy for promoting health-enhancing physical activity during recess.

148 Effects of games centered professional learning on physical education outcomes in primary school: RCT of the 
Professional Learning for Understanding Games Education (PLUNGE) intervention

AWARD FINALIST

A. Miller1*    E. Christensen1    J. Sproule2    L. Annis-Brown1    N. Eather1    D. Lubans1    1University Of Newcastle    2University of Edinburgh

Background: Cross sectional evidence displays a positive association between Fundamental Movement Skill (FMS) competency and increased 
physical activity (PA) levels in children and adolescents. It is suggested that motor skill development and PA be targeted at the same time, 
with interventions focusing on increasing perceived sports competence in the pursuit of longer term PA outcomes. A Game Centered Approach 
(GCA) offers a way of situating skill and game based learning within active game play, and offers an environment in which to promote mastery 
motivation. The aim of this investigation was to evaluate the efficacy of a primary school-based professional learning program utilizing GCA 
curriculum for improvement of student FMS, in-class PA and physical self-perception.



Thursday 16 October

68    be active 2014

Methods: A cluster-randomized controlled trial involving 168 stage three students (mean age = 11.22 years, range 10–13) from seven primary 
schools in the Hunter Region, NSW, Australia. In September (2013) participants were randomized at the school level into the intervention 
(n = 97 students) or 7-week wait-list control (n = 71) condition. The Professional Learning for Understanding Games Education (PLUNGE) program 
was a school-based professional learning program for generalist primary school teachers designed for development of practical instruction, 
promotion of mastery motivational climate and use of researcher designed GCA curriculum. Professional learning included a one day professional 
development session and five in-class mentoring sessions for the teacher, and 7 × 60 min lessons based on a GCA curriculum for the students. 
The control group participated in their usual weekly 60 min PE lessons. Students were assessed at baseline and 8-week follow-up for throw, 
catch and kick FMS (Test of Gross Motor Development II), in-class physical activity (pedometer steps/minute) and physical self-perception 
(Self-perception Profile for Children).
Results: Linear mixed models revealed significant intervention effects (p < 0.05) for FMS skills of throw (d = 0.9), catch (d = 0.7) and kick (d = 0.1), 
and for in-class physical activity levels (d = 0.6). No significant intervention effects (p > 0.05) were observed for any physical self-perception variables.
Discussion: PLUNGE results were in line with previous investigation of FMS improvement through promotion of a mastery climate, and improvements 
in in-class PA through pedagogical improvement; however the novel nature of this intervention was simultaneous improvement within a game 
situated learning environment. PLUNGE achieved FMS and PA results within a relatively short time frame; however longer interventions are 
considered necessary to observe changes in physical self-perception. 

149 iMobile technology and immobile students: How mobile learning technology is changing the primary school 
classroom physical environment

E. Howie1*    S. Ranelli1    L. Straker1    1Curtin University

Background: Schools have made large investments in mobile learning technology, including tablet computers for young children. Widespread use of 
mobile learning technology is transforming the physical classroom with potential implications for student activity, health and learning. The portability 
of mobile technology has the potential to create classrooms that are both technologically and physically ‘mobile’. Students may be less confined to 
sitting at a desk, and more able to move and change postures. The purpose of this pilot study is to provide an in-depth description of the activity, 
postures, and learning behaviours in an early primary classroom with access to 1:1 (student to tablet ratio) tablet computers. 
Methods: Students in a Year 2 classroom (n=30 students) wore Actical accelerometers for 5 days while at school and were observed during 
all classroom activities. Systematic momentary observations were collected at 5 minute intervals (n=226 observations) on student’s use of 
technology, posture and activity, and learning behaviours including student collaboration (whole class, partner, or individual activities) and teacher 
behavioural control (behaviour corrections and positive feedback). 
Results: Students spent 188.9 (32.2 SD) minutes per school day sedentary, 147.1 (28.6) minutes per day in light activity, 8.3 (5.0) minutes per 
day in moderate activity and 10.8 (8.1) minutes per day in vigorous activity. The majority of sedentary time was spent in uninterrupted bouts of 
10–20 minutes. Students used tablets for a maximum of 26 minutes per day. The most common postures while using tablets were sitting in 
chairs at desks (41.7% of students), sitting on the floor (36.3%), and standing (16.4%). Results from ANOVA show that postures also varied with 
learning behaviours, for example when students participated in large group activities involving the entire class, more students were sitting on 
the floor (64.8%) compared to during individual (14.2%, p<.001), partner (25.9%, p<.001), and tablet (36.3%, p=.040) activities. There were 
no differences in the number of behavioural corrections or feedback between types of activities or postures. Although teachers made fewer 
behavioural corrections during tablet use, the difference was not significant. 
Discussion: Tablet computer use appears to provide potential to change classroom posture and movement. These findings can help inform classroom 
tablet computer use policies and practices to improve activity and posture in classrooms. Data on how the implementation of a contemporary 
learning space affects these outcomes will be reported. 

150 Active Video Games: Are they an effective approach to reducing sedentary time and increasing physical activity 
in children?

L. Straker1*    E. Howie1    R. Abbott1    A. Smith1    1Curtin University

Introduction: There is widespread community concern that children spend too much time being sedentary and too little time being physically active. 
Leisure time screen use is thought to be a major contributor to children’s activity profiles, with TV viewing, computer use and electronic games 
commonly responsible for considerable sedentary exposure. Many children spend 30–90 minutes per day playing electronic games. Whilst traditional 
electronic games require very little body movement, active video games such as Microsoft Xbox Kinect, Sony PlayStation Move and Nintendo Wii 
require arm, leg or torso movement. Replacing sedentary electronic game time with active video game time may be an effective strategy to improve 
children’s activity profiles whilst allowing them the enjoyment of playing electronic games. Playing active video games may be useful by direct 
replacement of sedentary time with activity, or via indirect pathways of improved attitudes towards self and activity or improved motor skills. 
Methods: Fifty six 10–12 year old children completed participation in a within-subjects randomized controlled trial comparing sedentary time and physical 
activity in three conditions: no home access to electronic games, home access to sedentary electronic games, and home access to active video games. 
Sedentary time and light, moderate and vigorous activity were measured using Actical accelerometers worn on the hip for a week. Self-esteem was 
measured by Harter’s Self-Perception Profile for Children and liking of physical activity was measured using the Physical Activity Enjoyment Scale.
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Results: Home access to active video games compared to sedentary electronic games resulted in a small decrease in sedentary time after school 
(6.2mins/day 95%CI 1.4–11.4) and a small increase in moderate/vigorous physical activity after school (3.2mins/day 95%CI 0.9–5.5) but no 
significant changes in overall daily sedentary time or physical activity. There were no significant changes in child self-esteem nor in reported 
enjoyment of physical activity following home access to active video games. 
Discussion: Current active video games offerings do not appear to be successful in enhancing children’s habitual activity profiles directly, and have 
limited evidence of potential indirect effects through improved attitudes to self and activity. Related laboratory studies have found that children move 
differently when playing virtual games compared with real world games, suggesting motor skill improvements may be limited also. Technology use is 
an important component of the lives of many children and determining effective ways for children to engage with technology in a manner which 
supports health and development needs to be a priority. 

151 Physical activity, physical education and academic performance

D. Telford1,3*    R. Cunningham2    W. Abhayaratna2,3    R. Telford1    L. Olive2    1University Of Canberra    2Australian National University    3Canberra Hospital

Background: Our general objective was to examine relationships between the development of physical literacy and academic development. 
Specifically, we determined firstly the effects of physical education (PE) taught by specialists on the literacy and numeracy development of primary 
school children as assessed by the national NAPLAN tests, and secondly whether the NAPLAN scores were related to the cardio-respiratory fitness 
(CRF) of children at both the school and individual levels. 
Methods: Between grades 3 and 5, 620 boys and girls in 29 Australian elementary public schools received approximately 150 min/w of PE and 
sport. For 312 children this included an intervention of 90 min/w of PE taught by specialists (Bluearth Foundation www.bluearth.org) while the 
remaining children received all PE from generalist classroom teachers, this being our control group. Characteristics of the PE programs were 
assessed by systematic observation of the teachers and pupils using SOFIT records. Government assessments of writing, numeracy, and reading 
proficiency (NAPLAN testing) were accessed, and we measured percent body fat (%BF, DEXA) and CRF (multistage run).
Results: With adjustment for socio-economic status, and an average improvement of 65 points across all children, specialist-taught PE produced 
an 11 point greater improvement in numeracy (p < 0.03) than generalist teacher conducted PE, with trends in the same direction for writing 
(10 points) and reading (6 points). Furthermore, schools with better average fitness in their students achieved better numeracy and writing scores 
(p<0.001); and at the individual child level, this relationship was sustained but weaker (p=0.03). There were no significant relationships between 
academic performance and %BF.
Conclusions: Well-designed specialist-taught PE facilitated better academic development in elementary school children, providing strong support for 
the premise that development of physical literacy enhances academic progress as well. The stronger relationships between academic performance 
and fitness at the school level than at the child level suggests a “school culture” effect, where the concurrent attention to fitness and academic 
achievement by teachers within a particular school may partly explain the relationship between academic achievement and fitness.

152 ActiveSmart physical activity behaviour change program

M. Rudez1*    K. Luten2    1Department Of Sport And Recreation    2UrbanTrans

Introduction: ActiveSmart is the Department of Sport and Recreation’s (DSR) personalised behaviour change program that is tailored to engage 
individuals and households in adopting or maintaining physical activity. The primary objective of ActiveSmart is to increase participation in all forms 
of physical activity to build social capital, community connectedness and improve health. The approach is facilitative and responsive to the needs 
of participants and results in an uptake of active recreation, sport and an increase in the use of local infrastructure. ActiveSmart has been delivered 
in the Cities of Rockingham 2009, Geraldton 2011 (Phase 1) and a top up service to Geraldton participants in 2013 (Phase 2). 
Methods: ActiveSmart Geraldton Phase 1: Formative Research was conducted to understand physical activity levels and behaviour; Welcome Letters 
were sent inviting 10,000 households to participate; Recruitment of 4089 households into the program via telephone and community events; 
Local Resources and Small Steps to help people get started were identified through recruitment conversations; Resource Packs were hand 
delivered to participants homes; Coaching and Goal Setting was provided to 2,371 participants who opted into the intense service, which included 
a phone call every 3–4 weeks to offer support and facilitate goal setting over a six month period; Evaluation involved pre and post surveys to 
measure the impact of the program. ActiveSmart Geraldton Phase 2 re-engaged 922 households from Phase 1 participants to build upon the 
previous program and determine the longitudinal impact 18 months later, this involved a welcome letter and 2 follow up phone calls. 
Results: ActiveSmart Geraldton Phase 1 participants reported a 15 minutes increase in physical activity per person, per day; 19% of participants 
moved from insufficient to sufficient levels of physical activity; and 21% of participants moved from doing no vigorous physical activity to doing at 
least one session per week. Participants reported feeling better, more connected and achieving goals.
ActiveSmart Geraldton Phase 2 resulted in an additional 5 minutes increase in physical activity per person, per day (above the 15 minutes increase 
gained in Phase 1); and an additional 4.5% of participants moved from insufficient to sufficient levels of physical activity. A Benefit Cost Analysis 
found $1 invested in ActiveSmart saves $25 in the health budget over 10 years. 
Discussion: This project effectively moves people beyond just awareness of the need to be active – it gives them the support needed to actually 
get started and sustain new behaviours.

www.bluearth.org
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153 Testing the efficacy of a gender-tailored intervention to prevent weight regain in men: The SHED-IT Weight Loss 
Maintenance RCT

M. Young1,2*    C. Collins1,3    R. Callister1,4    R. Plotnikoff1,2    C. Doran1,5    P. Morgan1,2    1Priority Research Centre in Physical Activity and Nutrition, University Of Newcastle 
2School of Education, University of Newcastle    3School of Health Sciences, University of Newcastle    4School of Biomedical Sciences and Pharmacy, University of Newcastle 
5School of Medicine and Public Health, University of Newcastle

Introduction: Despite short-term efficacy, many weight loss studies demonstrate poor long-term results and have difficulty recruiting males. 
The aim of this study was to determine whether a gender-tailored weight loss maintenance program significantly improved maintenance of lost 
weight up to 12 months after an initial weight loss program in a sample of overweight/obese men. 
Methods: The study was a two-phase, randomised controlled trial. In Phase I (3 months) 209 men received the previously developed SHED-IT 
Weight Loss Program. In Phase II (12 months) 92 men who lost ≥4 kg were randomised to (i) a maintenance group who received the 6-month 
SHED-IT Weight Loss Maintenance Program (n=47), or (ii) a self-help control group (n=45). The maintenance program encouraged men to 
engage in key behaviours linked to successful WLM and operationalised Social Cognitive Theory. To improve scalability, the program included no 
face-to-face contact or tailored components. Assessments occurred at ‘entry’ (start of Phase I), ‘baseline’ (start of Phase II), ‘6-month’ (post-test) 
and ‘12-month’ (follow-up; primary endpoint). The primary outcome was weight change during Phase II (i.e. from ‘baseline’ to 12 months after 
randomization). Secondary outcomes included physical activity (PA; pedometry) and fruit and vegetable (F&V) intake.
Results: At entry, mean weight was 105.6 kg (sd 14.1). During Phase I, weight decreased by 7.3 kg (sd 2.5) (p<0.001) and PA increased by 
1559 steps/day (sd 2578) (p<0.001), but no increase was observed for F&V intake (0.1 serves/day (sd 2.2); p=0.81). In Phase 2, (at 12 months), 
intention-to-treat linear mixed models revealed no significant between-group difference for weight regain (-1.5 kg; 95% confidence interval [CI], 
-3.7,0.7) with the maintenance group regaining 0.6 kg (95%CI, -0.9,2.2 kg) and the control group regaining 2.1 kg (95%CI, 0.5,3.7). At 12 months, 
PA improvements were maintained in both groups with no between-group difference (-22 steps/day; 95% CI -1273,1229). A significant 
between-group difference was observed at 12 months for F&V intake (+1.1 serves/day; 95% CI, 0.1,2.0), favoring the maintenance group.
Discussion: Although no significant difference was observed between groups, the maintenance group only regained 8% of lost weight, which is 
considerably less than the 30–35% rate of regain commonly reported in the first year after treatment. However, this effect may have been masked by 
the relative success of the weight loss-only group, who outperformed other control groups in the literature. Overall, both SHED-IT arms demonstrated 
positive findings for PA and weight, but longer term follow-up may be required to determine the true contribution of the additional maintenance program.

154 Empowering sedentary adults to reduce sedentary behaviour: Success with a technology-based physical activity 
monitor

F. Barwais1*    T. Cuddihy2    1Department Of Physical Education And Sports, Umm Al-Qura University, Makkah, Saudi Arabia 
2School of Exercise and Nutrition Sciences, Institute of Health and Biomedical Innovation, Queensland University of Technology, Brisbane, Australia

Background: In many societies, increased attention is being paid to develop potential intervention methods that focus on reducing sedentary time 
and increasing physical activity levels. This study aimed to assess the effectiveness of a 4-week intervention in which an online personal activity 
monitor (Gruve-Technologies™) was used to reduce sedentary behaviour among sedentary adults during free-living activities. The monitor is a 
tri-axial accelerometer system that tracks time spent on daily activities via a wearable device and an accompanying online service. The device 
monitors a participant’s daily physical activity at 20 Hz and stores the minute data on the device for uploading later to the interactive online 
software. These data subsequently provide the user with an easy-to-understand visualization of daily activity patterns. Goal-setting features are 
activated alongside simple graphs and charts to enhance the self-monitoring of energy expenditure. An indicator (a halo bar) on top of the device 
also highlights the users’ progress towards their daily goal. When palpated throughout the day, the indicator bar provides a light-emitting diode 
colour corresponding to the user’s progress towards their daily activity goal.
Method: Eighteen sedentary adults (12 men, 6 women, mean age ± SD, 29 ± 4.0 year) volunteers were recruited to participate in the study. 
Time spent in sedentary and light-, moderate-, and vigorous-intensity physical activity and energy expenditure were assessed during waking hours 
using the monitor at baseline and post-intervention. 
Results: A significant decrease of 33% (3.1 hours/day) was found between the time spent in sedentary activities measured at baseline 
(9.4 ± 1.1 hours/day) and at the end of the 4-week intervention (6.3 ± 0.8 hours/day (p < 0.001). Between baseline and the end of the 4-week 
intervention, significant increases (p < 0.001) were found in the amount of time spent on light-intensity (45% [2.6 hours/day]), moderate-intensity 
(33% [1 hour/day]), and energy expenditure (47% [216.7 kcal/day]). A significant increase (p < 0.05) was found in the amount of time spent on 
vigorous-intensity physical activity (39% [0.16 hour/day]). 
Discussion: This lifestyle study involving sedentary adults suggests that, when engaging with the online personal activity monitor, individuals 
decreased (33%) the amount of time they spent in sedentary activities. Such a large reduction in the amount of time spent in sedentary activities 
has not been previously published. Additionally, participants increased their daily light- and moderate-intensity physical activity and energy 
expenditure. These results may be considered a step toward development of a meaningfully positive active lifestyle. 
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155 Heart Foundation Walking – Encouraging Australian’s of all ages to be active and social

K. Philips1*    1National Heart Foundation

Background: Australia’s population is growing rapidly and our life expectancy is increasing, with the number of Australians over 65 predicted 
to double between 2012 and 2040. Strategies to encourage Australian to become more physically active will help to reduce the economic 
burden of the growing and ageing population. Walking is a popular, low cost form of physical activity which is easily accessible to most people. 
Heart Foundation Walking (HFW) is Australia’s largest national network of community based walking groups, engaging those who are least likely 
to be active including women, the elderly, and low socio-economic and socially isolated people. Walking in groups has the added benefit of social 
interaction, our walkers make friends and report increased mental health and wellbeing.
Methods: HFW provides a national model based on a train-the-trainer model. We form partnerships with local governments, health services and 
community organisations who become Host Organisations. Each organisation appoints a Local Coordinator who recruits volunteer Walk organisers 
and trains them to engage with walkers and lead the groups. Quantative data is collected through a national database (n=20,069) and qualitative 
data collected via participation surveys. In 2012 4,016 Walkers and Walk organisers participated in the nation survey representing a response 
rate of 33% and 32% respectively.
Results: HFW currently engages over 20,000 active participants who walk in 1385 groups across the country. Our participants cross all age brackets, 
with the majority of our walkers being over 50 years (47% between 51 and 70, and 23% over 71 years) with 5% of our walkers are under 30 year. 
Group specialties include Parents with Prams, Over 50’s, groups in aged care facilities, and groups for people with dementia. HFW has high retention 
rates; 98% at 3 months and over 75% after 3 years. The average group is active with the program for 3.4 years, our longest running groups walking 
for 19 years. These figures reflect our strong ties to the community through our partnerships with Host Organisations, quality training and support, 
our walker recognition scheme and group ownership. Walkers join for fitness but stay because of a sense of fun and belonging. 
Discussion: HFW provides a sustainable and affordable national framework that engages and supports a range of communities to participate 
in physical activity through establishing and maintaining walking groups. HFW develops long term walking behaviours, and is predicted to grow 
exponentially in the future with the introduction of an online virtual community.

156 Improvements in weight, HbA1C and fitness following lifestyle intervention: The PULSE trial for type 2 diabetes 
prevention in men

AWARD FINALIST

E. Aguiar1,2*    P. Morgan1,3    C. Collins1,4    R. Plotnikoff1,3    R. Callister1,2    1Priority Research Centre For Physical Activity And Nutrition 
2School of Biomedical Sciences and Pharmacy    3School of Education    4School of Health Sciences

Introduction: Intensive lifestyle interventions have been successful in reducing the incidence of type 2 diabetes (T2D) though their feasibility on a 
larger scale has been debated. The aim of this study is to determine the feasibility and efficacy of the PULSE program (Prevention Using LifeStyle 
Education) – a self-administered lifestyle intervention for T2D prevention tailored for men. 
Methods: A 6-month assessor-blinded, parallel-group, randomised controlled trial. Eligible men were aged 18–65 years, overweight/obese 
(BMI 25–40 kg.m-2) and at high-risk for T2D (score ≥12, Australian diabetes risk tool). After baseline assessments (anthropometrics, fitness tests 
and blood tests), men were randomised to the intervention (n=53) or wait-list control (n=48) groups. The self-administered multi-component 
lifestyle intervention consisted of: i) The PULSE Program resource manual (diet and exercise for reducing T2D risk), ii) the SHED-IT Weight Loss 
Program, and iii) a home-based exercise program (210 min.wk-1 including 150 min aerobic exercise and 60 min resistance training). Generalised 
linear mixed models (intention-to-treat) were used to determine significant (p<0.05) group by time interactions. 
Results: Baseline characteristics (mean ± SD) were: weight (103.03 ± 13.10 kg), body fat (31.8 ± 5.8%), waist circumference (110.0 ± 9.6 cm) 
and HbA

1C
 (5.8 ± 0.5%). Mean age was 52 years, range 20–65. Between group differences at the primary end-point of 6 months (mean and 

95% CI) favoured the intervention group for weight (-5.50 kg [-7.40, -3.61], p<0.01), body fat (-2.3% [-3.7, -0.9], p<0.01), waist circumference 
(-6.2 cm [-8.7, -3.7], p<0.01) and HbA

1C
 (-0.2 % [-0.3, -0.1), p<0.01). Objective measures of fitness favoured the intervention group for 

squat repetitions (17 [9, 25], p<0.01) and predicted VO
2max

 (3.39 ml O
2
.kg-1.min-1 [0.69, 6.09], p=0.01). Objectively measured physical activity 

(pedometry) did not differ between groups [733 steps.day-1 (-280, 1746), p=0.15), however self-reported moderate-vigorous physical activity 
(MVPA, Godin leisure time exercise questionnaire) favoured the intervention group (87 min MVPA.week-1 [3, 171], p=0.04). The percentage of 
men who met the 150 min.wk-1 target for aerobic physical activity increased from 32% at baseline to 56% at 6 months for the intervention group, 
and from 29% to 21%, respectively for the control group.
Discussion: This study has demonstrated the feasibility and efficacy of a self-administered lifestyle program in improving T2D risk factors including 
weight, HbA

1C 
and fitness. This finding has important implications for diabetes prevention as self-administered lifestyle interventions that do not 

require face-to-face sessions, trained staff or facility use have great potential for widespread dissemination. 
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157 Variable bed and wake times and relationships with physical activity and dietary quality

M. Duncan1*    C. Short1    A. Rebar1    C. Vandelanotte1    1CQUniversity

Introduction: Physical activity and dietary behaviors influence sleep quality which is linked to chronic disease risk. Sleep quality can be adversely 
influenced by variability in the times people go to bed and wake up. Yet the association between variability in bed and wake times, physical activity 
and diet is seldom explored. This study examined associations between the variability of bed and wake times and the duration of physical activity 
and dietary quality. 
Methods: Cross sectional data on adult’s health behaviors and outcomes were collected from the Australian Health and Social Science Panel using 
an online survey. At the time of this survey in October–November 2013 there were 3901 members, 1860 completed the survey (response rate 
– 52.1%) and this study includes only those people who provided complete data for variables used in this study (n = 1239). Variations in time to 
bed and time awake were collected using the Sleep Timing Questionnaire, sleep quality and duration were also assessed, minutes of moderate to 
vigorous physical activity and dietary quality were measured using the Active Australia Survey and the Dietary Quality Tool respectively. Variation 
in time to bed and time awake were dichotomised as ≤30 minutes or >30 minutes. Relationships between bed and wake variability, physical 
activity and dietary quality were assessed using Generalized Linear Models adjusted for age, gender, BMI, presence of chronic disease, education 
level, work schedule (day time work, not day time work, not working), smoking status, alcohol consumption, sitting time, sleep duration and quality. 
Associations are presented as exponentiated beta values and alpha was set at 0.05. 
Results: Bed times and wake times varied by >30 minutes in 52.8% and 34.1% of the sample respectively. Compared to those people reporting 
bed times that varied by ≤30 minutes, those who reported bed times that varied by >30 minutes reported significantly less minutes of physical 
activity (b(exp)=0.87, 95% CI=0.77–0.98, p=0.024) and lower quality diets (b(exp)=0.97, 95% CI=0.95–1.00, p=0.044). There was no 
association between wake times and physical activity (b(exp)=1.05, 95% CI=0.92–1.20, p=0.455)
and dietary quality (b(exp)=1.01, 95% CI=0.98–1.03, p=0.447). 
Discussion: Greater variation in the times people go bed is associated with lower levels of physical activity and poorer quality diets when adjusting 
for socio-demographics and other health behaviours. Reducing bed time variability may be a useful intervention target in physical activity and 
dietary interventions. 

158 Predictors of physical activity and fitness in a 6-month, home-based physical activity program for older adults: MOVES

K. Cox1*    L. Beilin1    V. Burke1    1University Of Western Australia

Background: Programs that increase physical activity (PA) and fitness with minimal intervention have potentially large benefits in public health. 
Home-based programs are promising for older adults for whom barriers such as transport and cost may limit participation in centre-based 
activities. We investigated the effects on PA and fitness of a home-based program for older adults and predictors of short (6 months) and long-term 
(12 months) outcomes. 
Methods: Healthy but sedentary participants aged 50–80 years (n=149), recruited from the community, participated for 6 months in a program 
comprising three 50-minute sessions/week of moderate intensity walking. In addition, they were randomised to receive standard counselling or 
behavioural education (motivational interviewing). Frequency and intensity (rate of perceived exertion) of PA sessions were recorded in diaries. 
After 6-months, participants continued PA for another 6 months with no intervention. At baseline, 6, and 12 months participants wore a pedometer 
for 7 days, fitness was assessed from a 6-min walk test, and body fat by bio-impedance. As PA and fitness did not differ significantly between 
counselling and behavioural education groups, data were combined for analysis. Predictors of PA and fitness at 6 and 12 months were identified 
in linear regression with adjustment for baseline values.
Results: Mean age was 60.3 (± SD 7.1) years, 84% were women and 52% were overweight or obese. At 6 and 12 months, respectively, 
PA adherence was 64% and 56%, pedometer steps increased by 6959 (15,476) steps/week and 6317 (16,177) steps/week (P<0.001), and fitness 
increased by 4.8% and 5.7% (P<0.001). At 6-months, steps/week were predicted by more PA sessions (P<0.001) and lower perceived general 
health score (P<0.05). At 12 months, steps/week were predicted by fewer years of education and the interval (years) since participating in vigorous 
PA (P<0.001). More PA sessions (P<0.001), intensity of PA (P<0.05) and lower body fat (P<0.001) predicted fitness at 6 months. Lower body fat 
(P<0.05) predicted fitness at 12 months. Results were independent of age.
Discussion: Participation in this home-based program increased PA and fitness in older adults, with benefits achieved over a wide age range. In the 
short-term, increased participation was associated with greater PA and fitness; longer-term maintenance of PA related to characteristics of the 
participant, such as education and PA history. Programs that focus on reducing body fat may enhance gains in fitness.

159 Behaviour change to promote healthy ageing in over 50s: Physical activity, function and health results from the 
Agewell trial

AWARD FINALIST

J. Thom1,2*    J. Cooney1    S. Nelis1    J. Hindle1    J. Nixon1    I. Jones3    C. Whitaker1    L. Clare1    1Bangor University    2University of New South Wales 
3Cardiff University

Background: In order to promote healthy ageing and reduce dementia risk in the general population, lifestyle factors represent prime targets for 
behaviour change interventions. We established a community Agewell Centre offering activities for over-50s, and evaluated a goal-setting intervention, 
embedded within this context, to promote increased physical activity (PA) and fitness, diet and health along with cognitive and social activities. 
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Methods: A primary outcome of this randomised controlled trial was PA in individuals attending the Centre. Health assessment included calculation 
of CVD risk, body composition, and several physical function and fitness tests. After baseline assessment participants were randomly allocated to 
one of three conditions. The control group (n=27) had a Centre information interview only. The goal-setting group (n=24) had an interview inviting 
them to set individual behaviour change goals relating to physical, cognitive and social activity, health and nutrition. The goal-setting with mentoring 
group (n=24) had the goal-setting interview followed up with bi-monthly telephone mentoring. All participants had access to Centre facilities and 
resources throughout the trial and were reassessed after 12 months.
Results: The participants at baseline (87% female; 68.2±7.9 years) had functional ability within normal age range. However, 43% were obese and 
37% as overweight, 56% were either hypertensive or on medication for hypertension, 83% either had high cholesterol or were on medication for 
high cholesterol, and their fitness was low (17.9±3.9 ml/kg/min, n=47). The 10 year CVD risk was 19.7±10.5% (moderate risk). Participants in 
the two goal-setting groups attended more sessions during the year than those in the control group (effect size 0.22). At 12 month follow-up the 
control group did not increase PA levels, but showed improvements (effect sizes ≥0.2) in diet, body composition, risk of cardiovascular disease, 
aerobic capacity, and several measures of physical function. The two goal-setting groups taken together increased their levels of PA, and achieved 
additional benefits in secondary outcomes over and above those of the control group, showing greater improvements several measures of physical 
function and in aerobic capacity. Adding mentoring to goal-setting produced some further benefits over and above goal-setting alone in terms of 
greater increases in PA levels and greater improvements in body composition. 
Discussion: All groups benefitted from participation in Centre activities, but a specific focus on identifying individual behaviour change goals was 
required to achieve increased activity engagement and greater benefits in health, diet and physical fitness.

160 The effects of pole walking and regular walking on physical and psychosocial health in older adults: A randomised 
controlled trial

J. Fritschi1*    J. van Uffelen2    W. Brown1    1The School Of Human Movement Studies, The University of Queensland    2Institute of Sport, Exercise and Active Living (ISEAL), 
Victoria University

Introduction: Regular walking is associated with better health in older adults. Pole walking (PW), a form of walking with hand held poles, is suitable 
for older people due to increased stability and may have additional health benefits to walking because of associated upper limb involvement and 
lower perceived intensity. The aim of this study was to 1) compare the effects of a PW program with the effects of a regular walking (RW) program 
on physical function and psychosocial wellbeing in older adults in assisted living facilities; and 2) identify the characteristics of people whose 
physical and psychosocial wellbeing improved.
Methods: 42 men and women aged 65+ years were recruited from assisted living communities and randomized into a PW program or a RW program. 
Both group based programs consisted of three sessions of 20 minutes per week, for 12 weeks. The primary outcome was physical function, measured 
by items from the Seniors Fitness Test and hand grip strength. Secondary outcomes included blood pressure, BMI, waist measurement, physical activity 
(PA) levels, sedentary behaviour, joint pain, and quality of life. All outcomes were assessed before and after the programs. Between group differences 
in study outcomes were examined using independent t-tests and chi square tests. Logistic regression was used to determine if sex, age, number of 
medical conditions, session attendance, and pain were associated with improvement on outcome measures (no improvement versus improvement).
Results: Mean age (SD) of the participants was 82 (10.0) years and 36% were male. Almost 50% of participants rated their health as good/excellent, 
and 34% met recommended PA guidelines. Session attendance did not differ between groups. In the intention to treat analysis (n=42), there were no 
significant between group differences. However, in the 33 participants (79%) who completed the program, there were some small, non-significant, 
between group differences with greater improvement in the PW group than in the RW group on walking distance (4.6 m [95% CI; -24.69, 
34.29]) and blood pressure (systolic blood pressure= -4.5 [-17.58, 8.49]; diastolic blood pressure =-4.2 [-12.83, 4.34]). None of the participant 
characteristics were significantly associated with improvement in outcome measures.
Discussion: The effects of a 12 week light intensity PW program for assisted living residents were comparable to the effects of a 12 week RW 
program. Both programs were feasible in frail older adults.

161 Swimming and other sporting activities and falls in older men: Longitudinal findings from the Concord Health 
and Ageing in Men Project (CHAMP)

D. Merom1*    F. Stanaway2    D. Handelsman3    M. Seibel3    L. Wait4    F. Blythe5    V. Naganathan5    R. Cumming2 
1School of Science and Health, University of Western Sydney    2School of Public Health, University of Sydney    3ANZAC Research Institute, Concord Hospital, Sydney 
4Aged Care and Rehabilitation, Concord Hospital, Sydney    5Centre for Education and Research on Ageing, Concord Hospital, Sydney

Background: It is well-established that exercise, particularly balance-challenge training, is efficacious fall prevention strategy. However, there is no 
empirical evidence to suggest any effective prevention of falls by participating in sports that are common in old age. This study aimed to explore 
associations between common sporting activities among older adults and incidence of falls and to determine if lower risks can be attributed to 
superior balance of sport participants.
Methods: Population –based cohort study of 1667 older men (mean age 78.6 years) in the Concord Health and Ageing in Men Project (CHAMP), 
Sydney. Incident falls were captured by 12 triannual telephone call cycles per participant and were analysed using negative binomial regression. 
Physical performance on tests of postural sway, 6-metre narrow-walk, five timed sit-to-stands and gait speed (6-metre timed walk) were 
considered as possible sport-falls mediators.
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Results: Falls follow-up averaged 43.8 months, during which time 2662 falls were recorded. In unadjusted models golfers (n=160, IRR=0.65, 
95% CI: 0.47 to 0.89) and swimmers (n=88, IRR=0.47, 95 CI: 0.30 to 0.71) had significantly lower risk of falls. After adjusting for amount of 
physical activity and conventional falls risk factors, swimming was the only activity that remained protective (IRR=0.69, 95% CI: 0.45 to 1.00). 
Swimmers had significantly lower postural sway (β=-4.7 cm2, p=0.045) and the shortest duration of time on narrow walk tests than men who 
only did lifestyle physical activities including walking. Balance indicators were strong predictors of falls incidence. The IRR for swimmers was 0.74 
(95% CI: 0.51 to 1.09) after adding balance measures to the adjusted model. 
Discussion: Swimming has been considered valueless in the area of injury prevention because it is not a weight-bearing exercise and so does 
not influence bone strength. However, our data suggests that swimming could reduce fracture risk by reducing risk of falling. More research 
on swimming and falls is recommended, including randomized trials to establish the efficacy of swimming for falls prevention.

162 Older adults’ views on sports and physical activity complexity: The match and mismatch to the professional’s 
taxonomy

K. Kraft1*    D. Merom1    K. Steel1    R. Olson1    F. MacMillan1    1University Of Western Sydney

Background: Neurological and neuromotor declines are associated with population ageing, an area of increasing importance to public health. Preventing 
or slowing cognitive decline and maintaining neuromotor fitness across the life course is imperative, as it can reduce falls in older persons and improve 
or maintain physical and cognitive functioning. Complex motor skills (CMS) are involved in many physical activities (e.g., ball games, dance), which can 
improve neuromotor fitness. However, few older adults participate in CMS. This study aimed to understand whether older adults perceive degree 
of difficulty in the same manner as researchers, such as Gentile’s taxonomy of motor skills and to explore what shapes their perceptions.
Methods: This qualitative study recruited six focus groups of older adults (age 61–92 years; N=36) by purposive sampling. Inclusion criteria were 
living independently in retirement villages and residing in the community in Sydney, Australia. A semi-structured question guide, focused on perceived 
difficulty of and challenges associated with physical activity types currently undertaken by older adults in Australia.Verbatim transcripts were coded 
inductively to discover categories and concepts grounded in the participants’ views. NVIVO v10 qualitative software was used for data management. 
Results: Challenges in performing activities, were attributed to: skill level; change in environment conditions during engagement; cognitive aspects; 
and personal physical abilities. It became evident within all focus groups that the concepts described when perceiving challenging activities 
cannot be thought about in a context free sense. Concepts that appeared to increase the likelihood of participation in CMS were: age appropriate 
modification; enjoyment; social aspects; past experience; cost; accessibility; and having experienced instructors. 
Discussion: This qualitative study offers recommendations, based on inductive findings, for increasing participation in CMS. Modifying activities to 
suit ability and age and increasing exposure during the life course may help maintain participation through to old age. Gentile’s taxonomy provides 
an appropriate framework for classifying activities as simple or complex, which were recognised by participants on a descriptive level. Existing and 
new sports, which have been modified for old age, should be made available to older adults. To date, there is limited focus on older adults within the 
motor learning field. If indeed activity complexity translates to improved cognitive abilities as well as improved individual neuromotor performance, 
the challenge of adjusting difficulty level and modifying activities to suit older adults’ abilities needs to be addressed.

163 Exercise and quality of life in older adults: Is walking as beneficial as other exercises?

E. Mathieu1    D. Merom1    R. Morton2    1University Of Western Sydney    2University of Oxford

Introduction: It is well documented that regular physical activity is associated with improved quality of life in older adults. What is unknown is what 
types of physical activity, planned exercise or incidental activity, have the greatest impact on quality of life. 
Methods: Participants were 241 residents, aged 67–91 years, from 12 retirement villages located in Sydney, NSW. They are participants in the 
control arm of a larger cluster randomised controlled trial which is investigating the effectiveness of social dancing on falls and its associated risk 
factors. Self-reported baseline physical activity was assessed using the validated Incidental and Planned Exercise Questionnaire (IPEQ) and was 
analysed as predictors of quality of life at 3 months post randomisation. Total hours of walking per week were calculated by combining walking 
for exercise with incidental walking. Planned exercise consisted of all other forms of planned physical activity such as class-based or home-based 
exercise and other recreational sporting activities. The ICECAP-O quality of life measure covers five domains: sense of friendship, concern about 
the future, feeling valued, enjoyment and independence. Scores for each domain range from 1–4.
Results: Participants walked, on average 5.4 hours per week, and participated in other planned exercises, on average, 2.3 hours per week. 
Mean scores for each domain of quality of life were: 1.6 (sense of friendship), 2.0 (concern about the future), 1.8 (feeling valued), 1.8 (enjoyment) 
and 1.4 (independence). After adjusting for age, walking was significantly predictive of quality of life (F

4
=2.618, p=0.036), whereas, other planned 

exercise was not significantly predictive of quality of life (F
4
=1.425, p=0.227).

Discussion: Results suggest that in older adults going out walking for any purposes may result in improving quality of life to a greater extent than 
increasing other forms of planned exercise. Reasons may include the relaxed nature, or social aspect of walking or the sense of functionality which 
increases sense of independence. However, further research into the reasons why walking results in an increased quality of life may be of benefit. 
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164 The use of Radial Shockwave Therapy in conjunction with physical therapy for the treatment of chronic tendon 
injuries of the wrist and elbow in professional golfers

T. Maio1*    1Coburg Osteopathy & Health Services

Background: To date we have seen an overuse of cortisone injections, NSAIDS, ice/heat combinations, homeopathic remedies, ointments, gels, 
heat, acupuncture, dry needling etc..for chronic tendon injuries. Due to the repetitive nature of the golf swing, the large percentage of time spent 
practicing if this is your chosen career it is not surprising to find that 76% of professional golfers present with a chronic injury at some point, 
with the large majority being those of the upper limb. The aim of this study was to estimate changes in pain and function using a less invasive 
treatment such as Radial Shockwave Therapy, in conjunction with physical therapy.
Methods: 25 professional male golfers that play on a professional circuit full time across, US PGA Tour, European tour, Japanese Tour, Australasian Tour 
and One Asia Tour. Treatment group was 20 =N being those that reported pain as being 7/10 or greater. They were given 3 consecutive sessions of 
Radial Shockwave Therapy using the same Swiss Dolorclast machine in a week.
Results: in 80% of group, pain was less than 4/10 = M post treatment of the RSWT, after physical therapy to the wrist and hand pain had an 
M score of 2/10. This improved further after treatment of the shoulder , cervicals and thoracic spine on the affected side M score of 1/10. 
Treatment of the opposite hip and pelvis removed pain completely in 50% of the group. After 4 weeks M score of 4/10 for the group.
Discussion: I think the results almost support the poor understanding that still occurs with the mechanics required of the golf swing. Why is there such 
a prevalence of upper limb injuries, why is there a significant improvement in pain after addressing other crucial body parts that remove stress from 
the upper limb. The RSWT is great to treat localized pain that limits movement and function but the real gains appear when you combine this with the 
treatment that removes the stress from the injured site. Obviously a small specific group, but 18 out of the 20 professionals managed to compete in 
those 4 weeks with minimal intervention which provides exciting prospects for the future of RSWT in a sports medicine field.
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165 Is gender a risk factor for injury in runners? The first of a three part series to develop a gender targeted injury 
prevention strategy

M. Ryan1*    M. Elashi2    J. Taunton3    M. Koehl2    1Griffith University, Centre For Musculoskeletal Research    2School of Kinesiology, University of British Columbia 
3Division of Sports Medicine, Faculty of Medicine, University of British Columbia

Introduction: Nowadays women represent the majority of participants in running events in North America and dominate the culture of organized run 
training programs. There are a number of anatomical differences in women that change how loads are applied to joint and soft-tissue structures 
in the lower-extremity. These skeletal differences appear to account for a gender disparity in the prevalence of certain injuries; patellofemoral pain 
syndrome and stress fractures are common in women, while injuries to tendon and knee cartilage appear more commonly in men. The proposed 
study represents the first of a three part series whose ultimate aim is use a gender-targeted approach to reduce the incidence of injury. Initially, 
part one will make use of a cohort design to determine whether gender itself is a risk factor. Subsequent analyses will investigate in detail factors 
associated with injury and how specific interventions might prevent injury in both men and women runners.
Methods: Using a prospective cohort design 68 male [34 ± 1.2 years; 69 ± 1.5 kg; 170 ± 1.2 cm] and 86 female [34 ± 1.0 years; 68 ± 1.3 kg; 
170 ± 1.0 cm] runners took part in a 12-week organised run training program in preparation for a 10km running event. Runners were matched 
for age, weekly running volume, and injury history. Outcome measures include number of Running Related Injuries (RRI) per 1000 training 
sessions, as well as numerical rating scales (0–10) for pain at selected anatomical locations. 
Results: Female runners reported a lower normalised injury rate than male runners (4.46 versus 6.86 RRIs/1000 training sessions, respectively) 
resulting in a relative risk of 0.67 [95% CI: 0.32–1.40] compared to men. Outcomes from a Kaplan-Meier survival analysis report no significant 
gender effect on the cumulative incidence of injury. Over the training period there was significantly greater groin, gluteal, and overall pain reported 
for all participants; but gender was not a significantly factor in any location-specific or overall pain score. 
Discussion: The primary finding from this study was that female runners appeared to have a lower relative risk of sustaining a RRI than men; 
however, there was no difference in the incidence of injury across gender. 

166 Introducing Mindfulness Meditation based training: Cutting-edge, science-based practices for clarity, strength, 
stability and sporting excellence

N. Rendina1*    1Wesley Consulting Rooms Kogarah

It’s science-based, cutting-edge and internationally acclaimed. Mindfulness Mediation is a hot topic overseas and is being applied at the highest 
levels of professional sport. In contrast, the majority of Australian sports professionals, coaches and health professionals have never heard of 
mindfulness meditation. Many even dismiss such practices as psychobabble, a fad or mystical nonsense. 
Mindfulness Meditation Based Interventions (Mindfulness Based Stress Reduction/ Mindfulness Based Cognitive Therapy) are established and 
internationally recognised psychiatric interventions. The number of scientific publications on mindfulness meditation has grown exponentially, 
particularly in the fields of clinical science, cognitive science and neuroscience.
Recently, Mindfulness Based Interventions have also been described by Birrer and Morgan 2010 as ‘viable, empirically informed intervention 
for the enhancement of athletic performance’ and ‘suitable to meet the psychological demands of high intensity sport’. Applied sports science 
researchers have stated that mindfulness approaches are ‘recommended for the systematic application by athletes and coaches’. It’s argued by 
Gardner and Moore 2012 that within only 10 years of research the evidence is now sufficient to elevate mindfulness interventions to ‘probably 
efficacious’ status (APA Task Force Criteria) as a performance enhancing intervention, while traditional sports psychology interventions remain 
‘experimental’ after 30 years.
The presentation introduces mindfulness meditation practices and the programs now offered to sporting teams. It also reveals plans for an Australian 
collaborative effort involving the UNSW School of Psychiatry to conduct a controlled trial evaluating the effectiveness of an 8 week 2.5 hour/week 
Mindfulness Based Intervention on an elite Australian football (soccer) team, in terms of mental health measures, mindfulness measures, QOL 
measures and neuropsychological measures. 
Discover why Mindfulness Meditation is unique in its capacity to offer a real-time experiential education on how the mind works, on how to manage 
the mind and on how to apply newly acquired skills for sporting excellence and for life. 

167 A randomised control trial of gel pack and ice bag on skin surface temperature

M. Breslin1*    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: To our knowledge there has been no research that has compared the effectiveness of two popular cold therapy modalities applied 
to healthy human knees, with a surgical dressing, over a four-hour period. The aim of this study was to determine whether gel packs are more 
effective than ice bags at reducing skin surface temperature in humans.
Method: This was a randomized, repeated measures crossover study, which included 9 healthy participants. Two cold therapy modalities – a gel 
pack (DonJoy-Orthopaedic Pty Ltd, Normanhurst, NSW, Australia) and an ice bag (ICE’N’EASY, Bokarina, QLD, Australia) – were applied on top 
of a surgical dressing, covering the knee. Each participant randomly received two cold therapy treatments, in separate sessions, at least four 
days apart. Each session utilised the time protocol of 20-minute application on the hour, for four hours. Skin surface temperature was recorded 
throughout the session at one-minute intervals. 
Results: In the first application, the ice bag was more effective at reducing skin surface temperature (P<0.04) from baseline than the gel pack, 
and had a significantly greater cooling rate (P<0.02). On the subsequent three applications, both modalities were just as effective at reducing 
skin surface from baseline, and had similar cooling rates.
Discussion: An ice bag initially was more effective than the gel pack at reducing skin surface temperature of healthy knees, with a surgical 
dressing. Over a four-hour period both gel packs and ice bags were just as effective at reducing skin surface temperature and at maintaining 
these lower temperatures.
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168 Are maturationn, growth and lower extremity alignment associated with overuse injury in elite adolescent ballet 
dancers?

C. Whatman1*    E. Bowermann1    N. Harris1    E. Bradshaw2    J. Karin3    1Auckland University Of Technology    2Australian Catholic University    3Australian Ballet School

Background: It is well documented that there is a high incidence of injury among professional ballet dancers. Overuse injuries of the spine and lower 
extremities are particularly common in this population. Recent research has highlighted key risk factors for these injuries with particular reference to 
adolescent dancer populations due to a sharp increase in the incidence of injuries observed at the onset of and during pubertal development. The aim 
of this study was to identify growth, maturation and biomechanical risk factors for overuse injury in elite adolescent ballet dancers.
Methods: Maturation, growth, height and body mass were recorded in 46 elite adolescent ballet dancers. Growth was based on change in foot length 
and stage of maturation was based on the Tanner scale. Age at onset of menarche for the female dancers was also recorded. A modified knee valgus 
angle and lateral tilt of the pelvis were measured using two-dimensional (2D) video during two functional dance movements (fondu and temps levé) 
to quantify lower extremity alignment. Overuse dance injuries were diagnosed and recorded by a physiotherapist for the duration of this six month 
study. The injury rate ratio (RR) associated with each baseline variable was estimated using over-dispersed Poisson regression modelling.
Results: Fifty-nine injuries were recorded with an overall injury incidence of 3.52 injuries per 1000 dance exposures or 2.40 injuries per 1000 
dance hours. Changes in right foot length (RR = 1.41, CI = 0.93–2.13), right knee angles during the fondu (RR = 0.68, CI = 0.45–1.03) and 
temps levé (RR = 0.72, CI = 0.53–0.98), and pelvic angles during the temps levé on the left (RR = 0.52, CI = 0.30–0.90) and fondu on the right 
(RR = 1.28, CI = 0.91–1.80) were associated with clear changes in injury risk that were likely to be substantial.
Discussion: Rate of growth in elite adolescent ballet dancers is likely associated with an increase in risk of lower extremity overuse injury. Better right 
lower extremity alignment is likely associated with a reduction in risk of right lower extremity overuse injury. Observed changes in risk were associated 
with several other factors, although the effects were unclear and these warrant further investigation.

169 Combining massage with stretching increases the short-term flexibility of the fascia lata complex: A repeated 
measures study

C. Barton1,2*    F. Pattison2    D. Morrisey2    1Complete Sports Care    2Centre for Sports and Exercise Medicine, Queen Mary University of London

Introduction: The fascia lata complex (FLC) consists of the iliotibial band and muscle attachments including the tensor fascia lata, gluteal musculature, 
lateral vasti and biceps femoris. Reduced FLC flexibility and its consequences are associated with patellofemoral pain, iliotibial band syndrome and 
gluteal tendinopathy. Many stretching and massage interventions have been proposed to improve flexibility of the FLC and lower limb biomechanics. 
This crossover trial compares short-term flexibility outcomes from stretching combined with a specific massage protocol, with stretching alone. 
Methods: Sixteen asymptomatic individuals received each intervention in a randomised order, one week apart, with FLC flexibility being measured 
by a blinded rater using Ober’s test. The massage technique focussed on lifting approaches perpendicular to the skin done in a shortened FLC 
position. Paired comparisons were used to evaluate improvements immediately following each intervention, and to compare improvements 
between interventions. 
Results: Stretching combined with massage, and stretching alone increased FLC flexibility by 3.4º (p < 0.01) and 0.7º (p = 0.045) respectively, 
with the greatest improvements produced by stretching combined with massage (p < 0.01).
Discussion: Combining massage with stretching has a greater effect on increasing FLC flexibility compared to stretching alone, and may be 
considered in a clinical setting when addressing flexibility limitations of the hip in conditions such as gluteal tendinopathy, iliotibial band syndrome 
and patellofemoral pain. Further research is warranted in these symptomatic populations to see if similar or better improvements in flexibility can 
be achieved following massage and stretching, and whether these improvements lead to reduced symptoms during functional activity. 

170 The reliability, standard error of measurement and minimal detectable change of unilateral, external-fixed 
dynamometry of knee flexion in terminal swing position

M. Wollin1*    C. Purdam1    M. Drew1,2    1AIS Physical Therapies    2University of Canberra

Introduction: Hamstring injuries are common across all football codes. Biomechanically, it has been hypothesised that terminal swing phase is the 
commonly implicated position of injury. Current methods of strength testing generally do not correspond to the hip and knee angles associated 
with these gait phases. Therefore, developing a test to identify deficits in this range has potential within surveillance and return-to-play protocols. 
The aim of this study was to investigate inter- and intra-tester reliability, standard error of measurement (SEM) and minimal detectable change 
(MDC) of an externally-fixed dynamometry unilateral hamstring strength test, in the elite sports setting.
Methods: Sixteen, injury-free, elite male youth football players (mean ± 1 standard deviation (SD), age = 16.81 ± 0.54 years, height = 180.22 ± 
5.29cm, weight = 73.38 ± 6.54 kg, BMI = 22.57 ± 1.42) gave written informed consent. This study was approved by the Australian Institute of 
Sport Ethics Committee. Unilateral maximum isometric peak hamstring force was evaluated by externally fixed dynamometry (EFD) for inter-tester, 
intra-day and intra-tester, inter-week reliability. Subjects were randomized into tester order and side. The test position was standardised to correlate with 
the terminal swing phase of the gait running cycle. Intra-class correlation coefficients (ICC 3.1, with absolute agreement) using SPSS (Version 19, 
IBM, USA). SEM (%SEM) and MDC (%MDC) were normalised to percentages of means for comparison.
Results: ICC for inter-tester, intra-day reliability was 0.83 (95%CI= 0.70–0.91) with SEM% 5.2 and MDC% 14.3. Intra-tester, inter-week reliability 
results were ICC 0.83 (95%CI= 0.70–0.91), SEM% 6.05 and MDC% 16.77.
Conclusions: This study demonstrates excellent inter- and intra-tester reliability of an isometric EFD unilateral hamstring strength test in elite 
male youth football players. This procedure is appropriate for clinical and academic use as well as monitoring hamstring strength in the elite sport 
setting due to its low %MDC.
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171 Characteristics of spino-pelvic alignment in Japanese patients with end-stage knee osteoarthritis

H. Abe1,2*    H. Watanabe3    N. Toda1    T. Matsumoto1    K. Shigeta1    Y. Tsukimura4    Y. Saitou4    A. Matsunaga2    1Department of Rehabilitation, 
Kitasato Institute Hospital, Kitasato University    2Department of Rehabilitation Sciences, Graduate School of Medical Sciences, Kitasato University    3School of Allied Health Sciences, 
Kitasato University    4Department of Orthopedic Surgery and Artificial Joint Section, Kitasato Institute Hospital, Kitasato University

Background: Gonalgia, or knee pain, is a primary symptom in patients with knee osteoarthritis (OA). Many patients with end-stage knee OA reportedly 
have clinically complex problems, such as low flexibility, joint dysfunction, decreased strength and pain especially in the knee joint due to long-term 
knee pain. Some studies have also found a correlation between lack of knee flexion in a standing position and spino-pelvic malalignment, which can 
often cause lower back pain. However, very few studies have examined spino-pelvic alignment in Japanese patients with end-stage knee OA. The aim 
of this cross-sectional study was to investigate the characteristics of spino-pelvic alignment in Japanese patients with end-stage knee OA. 
Methods: Our subjects included 32 Japanese patients (10 males and 22 females; mean age, 72±8 years old) with knee OA, who were classified 
as Grade III or IV on the Kellgren-Lawrence Grading Scale. Patients with histories of central nervous system disorders or spinal compression 
fractures were excluded from the study. The lumbar Cobb angle (L1 to L4) was measured using frontal spine radiographs taken in a standing 
position. Angles of lumbar lordosis and pelvic tilting were also measured using sagittal spine-pelvic radiographs in a standing position. Cobb angles 
as well as those for lumbar lordosis and pelvic tilting were analyzed using the OsiriX (Pixmeo, Geneva, Switzerland). We assessed the presence of 
impairments in spino-pelvic alignment based on data presented by Kanemura et al. (2009), who reported standard data on the angles of Cobb, 
lumbar lordosis and pelvic tilting in Japanese adults.
Results: Cobb angles were larger than standard in three patients (9.4%), while eight patients (25%) exhibited lower lumbar lordosis than the standard. 
None of our patients had higher levels of lumbar lordosis. Fifteen patients (46.9%) demonstrated more pelvic tilting than standard, but no patient 
showed less pelvic tilting. Consequently, 59.4% of all participants had abnormal Cobb angles as well as those for lumbar lordosis and pelvic tilting.
Discussion: More than half of the participants with end-stage knee OA showed abnormal spino-pelvic alignment, including pelvic posterior inclination 
or smaller angles of lumbar lordosis. These findings suggest the presence of potentially serious causes of lower back pain, and indicate that evaluation 
and management of spino-pelvic alignment are necessary for implementing effective disease management among Japanese patients with end-stage 
knee OA.

172 Acute effects of cricket training on hip strength and range of motion

K. Sims1*    B. McHugh2    B. Vicenzino2    1Cricket Australia    2University of Queensland

Background: Alterations in hip range of motion (ROM) and hip abduction strength have been reported to influence performance and injury risk in 
athletes. It is unknown how these variables are acutely affected by cricket training. Therefore we aimed to discover whether acute changes would 
occur to hip ROM and/or strength measures with cricket training and to better understand how quickly the changes, if any, would return to their 
pre-training levels.
Methods: Twelve elite cricket players (mean age=18.33+/-0.89 years; height=188.18+/-6.79cm; weight=80.31+/-7.21kg) were recruited to 
participate in this study. Measures of hip extension, internal rotation (IR) and external rotation (ER) ROM were taken using an inclinometer and 
measures of hip abduction strength with a hand-held dynamometer. Measures were taken before and after one fielding training session and 
24 hours after initial testing.
Results: Significant reductions were found in hip abduction strength of the front (contralateral to the throwing arm) [-21N(95%CI: -33,-9)] and back 
(ipsilateral to the throwing arm) [-16N (95%CI:-23,-8)] legs during training which were still present the following day [front: -14N(95%CI: -22,-7); 
back: -16N(95%CI: -27, -4)]. Back hip ER [-5° (95%CI: -8,-2)] and total rotation (TR)[-5° (95%CI:-9, 0)] ROM reduced significantly during training 
and increased significantly following training [ER: 3° (95%CI:-5,-1); TR: 3° (95%CI: -6, 0)]. 
Discussion: The results suggests that fielding training in elite cricketers may elicit fatigue in the hip abductors that does not recover before training 
the next day, having possible implications for injury risk and performance. 

173 Validation of visual rating criteria for single leg squat performance in asymptomatic runners

L. Garrick1*    B. Alexander1    A. Schache1    M. Pandy1    K. Crossley2    N. Collins1    1Department of Mechanical Engineering, The University Of Melbourne 
2Division of Physiotherapy, The University of Queensland

Background: Aberrant neuromuscular control during the single leg support phase of running is thought to contribute to lower limb overuse injuries. 
The single leg squat (SLSq) is a common clinical test of single leg dynamic control, and demonstrates lower limb kinematics that correlate with 
jogging kinematics. Criteria for visual rating of SLSq performance are reliable, but have not been validated against gold standard biomechanical 
measures. This study compared knee valgus torque and lower limb kinematics during SLSq, between runners rated as ‘good’ and ‘poor’ SLSq 
performers based on visual rating criteria.
Methods: 79 asymptomatic runners (≥20km/week) were filmed while performing five consecutive SLSq repetitions on their dominant limb (60° knee 
flexion). An expert panel rated each video performance as ‘good’, ‘fair’ or ‘poor’ based on criteria evaluating overall, trunk, pelvis, hip and knee control. 
13 ‘good’ performers (6 females; mean±SD age 30±5.6 years; BMI 22.7±2) and 11 ‘poor’ performers (6 females; age 31±5.7 years; BMI 22.5±1.7) 
underwent subsequent biomechanical analysis. Participants performed five consecutive SLSq repetitions on an embedded force plate, with lower limb 
kinematic data simultaneously collected using a nine-camera VICON motion analysis system. Peak knee valgus torque and peak angles (trunk, pelvis, 
hip, knee, ankle, foot) corresponding to visual rating criteria were calculated for each squat, and the average of the middle three squats used for 
subsequent analyses. One-way analysis of variance evaluated between-group differences (p<0.05).
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Results: Participants rated as ‘poor’ performers on video analysis had significantly higher peak knee valgus torque (mean difference 0.110 Nm/kg, 95% CI 
0.024 to 0.196 Nm/kg) and peak hip adduction angle (-3.87°, -7.2° to -0.53°) than ‘good’ performers. ‘Poor’ performers had significantly greater 
peak trunk rotation towards their standing limb (3.85°, 0.45° to 7.24°). Non-significant trends were observed at the hip and ankle, whereby ‘poor’ 
performers had greater peak hip internal rotation (-3.77°, -8.21° to 0.66°), and less peak ankle dorsiflexion (4.08°, -0.08° to 8.25°) compared to ‘good’ 
performers. There were no other significant between-group differences for kinematic variables (p>0.05).
Discussion: Observed differences in peak knee valgus torque and hip/trunk kinematics validate the ability of the visual rating criteria to differentiate 
runners with ‘good’ and ‘poor’ single leg squat control. This supports the use of visual classification of SLSq performance in clinical settings, as 
a screening tool for lower limb injury and to identify impairments that may contribute to presenting injuries. Future research should evaluate the 
visual rating criteria in symptomatic populations.

174 Reliability of Askling H-test using ViMove sensor technology

S. Cowan1,2,3    J. Heerey2*    1The University Of Melbourne    2Clifton Hill Physiotherapy    3St Vincents Hospital Melbourne

Background: The askling H-test is a commonly used clinical test to indicate the readiness to return to sport following hamstring injury. 
Sporting organisations and in particular physiotherapists are now using the test with ViMove sensor technology to assess whether an athlete is 
ready to return to sport. Despite its increasing use there is currently no published data indicating the reliability of ViMove sensors for use in the 
Asklings H-test. Thus the aim of this study was to identify the reliability of ViMove sensor evaluation of the Asklings H-Test in community AFL players. 
Methods: 11 healthy males were recruited from a local Victorian amateur football association team and were tested on two occasion 7–10 days 
apart. ViMove sensor technology was used to assess active straight leg range, passive straight leg range and peak velocity of movement using a 
standardised protocol 
Results: participants were 23 (2) yrs old, 178 (6)cm high and weighed 84(10)kg’s. Paired t-tests revealed no significant differences between the 
two testing sessions (P>0.5). Intra-class correlation co-efficients ranged from .88–.98. Active flexibility for the H-test averaged(SD) 100 (11) 
degrees and was greater than passive flexibility 82(11). There were no significant differences between the right and left legs, with the percentage 
difference being less than 3%.
Discussion: ViMove sensor technology can be used to provide simple and reliable objective measure of the asklings H-test. Whilst the results 
concur with previous published data, the clear advantage of the Vimove system is its ease of use coupled with immediate reliable results. 
Whilst further research is required it is possible that the use of the Vi move system to assess the asklings H-test may assist physiotherapists 
and other medical staff in making more informed decisions about an athletes readiness to return to sport.

175 Correlation between neck motor control impairment and shoulder pain in elite male handball players

M. Asker1,2*    J. Ravnanger1    T. Bjørnstad1    E. Skillgate1,2    1Scandinavian College Of Naprapathic Manual Medicine    2Karolinska Institutet, Institute of Environmental Medicine

Background: Handball is a body contact team sport including a lot of throwing which consist of a great portion of overhead movement patterns in the 
shoulder girdle. The scapula and the cervical spine with its surrounding muscles play a fundamental role in making these movement patterns optimal. 
It´s suggested that the neck function and neck pain affects the motor control of the shoulder, which in the next step may cause injuries. There is to our 
knowledge no study that has investigated the relationship between neck function and shoulder pain in overhead athletes. The aim of this study was to 
investigate wether there is a correlation between motor control impairment in the neck and shoulder pain among elite handball players. 
Methods: 64 male elite level handball players mean ages 25,4 (+-4,1) were recruited from four different teams. Each player answered a baseline 
questionnaire regarding age, amount of games/practice per week, how longed they had played handball and if they suffered from any shoulder 
and/or neck pain (≥2 on a NRS scale 0–10) for the past 6 month or longer. Each player then conducted the cranio-cervical flexion test (CCFT), 
measured with feedback from a pressure sensor placed behind the neck.
Results: 38% of the players had shoulder pain with duration more then six month. 15% of the players had neck pain more then six month and 
13% had have both neck and shoulder pain more then six month. Players with shoulder pain had significant lower test score on CCFT than those 
without pain, 24,5 (± 1,22) compared to 28,4 mmHg (± 1,55), mean difference between the groups of 3,9mmHg (95% CI 3,1–4,6). There was 
also a strong correlation between the CCFT and shoulder pain (r=-0,70, p=0,02). Regarding the parameters from the questionnaire, there was 
no difference between the ones with shoulder and/or neck pain and the players without pain. 
Discussion: This study shows that the prevalence of long time shoulder pain is high in elite handball and that those with long time shoulder pain 
has a significant lower score on CCFT compared players with no shoulder pain. Furthermore this study shows that there is a strong correlation 
between motor control impairment of the neck and shoulder pain. Wether there is a casual relationship between the control impairment of the 
neck and the shoulder pain is unclear, and to investigate that further prospective studies are needed. 

176 Musculoskeletal screening as a predictor of seasonal low back pain in Olympic class sailors

A. Schultz1*    M. Blackburn2    P. Logan2    D. White2    D. Taaffe1    R. Lockie1    1The University Of Newcastle    2The Australian Sailing Team

Background: Low back pain (LBP) is the most commonly reported injury in Olympic class sailing, accounting for up to 53% of all injuries. Despite the 
propensity for LBP in sailors, there has been limited investigation of risk factors associated with seasonal LBP incidence. Musculoskeletal screening has 
proven effective in identifying risk factors for seasonal injury in athletic populations, although no such research has been reported in sailors. The aim of 
this study was to determine whether musculoskeletal screening could predict seasonal LBP in this population. 
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Methods: A 12-month (October 2011–2012) retrospective analysis of injury surveillance data was performed for members of the Australian Sailing 
Team, state representative sailing teams, and Australian Sailing Team invitees (age 16–30 years, N=22). Musculoskeletal screening, incorporating 
various mobility, stability and strength tests, was undertaken at the start of the sailing season. Recorded seasonal injury data were classified 
according to the Orchard Injury Classification System Version 10 to determine the incidence of LBP. Logistic regression analysis was performed in 
order to identify any screening measures predictive of LBP. 
Results: An injury incidence rate of 2.7 (injury requiring treatment) and 0.5 (injury resulting in modified/lost participation) per athlete were recorded, 
with the lumbar spine accounting for the main site of injury (28% and 36%, respectively). In terms of athlete disability, LBP accounted for the highest 
number of days of modified participation (average 28 days), and the second highest number of days of lost participation (average 16 days). Over the 
12-month review period 75% of LBP occurred in the second six months of the season. No significantly predictive relationships were observed between 
any of the musculoskeletal screening measures and LBP incidence. However, increasing age was significantly (p=0.03) associated with increased risk 
of LBP, with an OR of 1.46 (95% CI 1.04–2.04).
Discussion: Current musculoskeletal screening protocols do not adequately assess the risk of seasonal LBP in Olympic class sailors.
Given that older Olympic class sailors are more at risk of experiencing seasonal LBP, and potential disability through modified or lost participation, 
coaches and sports medicine support staff should implement appropriate intervention strategies that limit the risk of seasonal LBP to these 
individuals. Consideration should be given to age-specific lumbar spine functioning, particularly in the second half of the season when athletes 
are engaged in significant international travel and competition. Future research should focus on identifying suitable musculoskeletal screening 
protocols that can predict seasonal LBP in Olympic class sailing.

177 Arthroscopic anterior talofibular ligament reconstruction using an autogenic gracilis tendon

R. Higashiyama1*    J. Aikawa1    D. Iwase1    A. Minatani1    H. Watanabe2    T. Yoshihira1    T. Kenmoku1    K. Fukushima1    E. Watanabe3    M. Takaso1 
1Department of Orthopaedic Surgery, Kitasato University School of Medicine    2Department of Rehabilitation, Kitasato University School of Allied Health Sciences 
3Department of Orthopaedic Surgery, Fuji Orthopaedics Hospital

Background: The anterior talofibular ligament (ATFL) is the structure most frequently involved in ankle sprains. Recent studies showed good results 
from an arthroscopic Broström-Gould method. When the ATFL scar is insufficiently strong, and a ligament reconstruction method using a free 
tendon is thought to provide a better prognosis in such cases. Aim of this study was to estimate clinical results of arthroscopic ATFL reconstruction 
using a free autogenic gracilis tendon.
Methods: The mean age of patients was 35.5 years old. They were 3 males and a female. The clinical results were evaluated using the Japanese 
Society for Surgery of the Foot Ankle-Hindfoot scale (JSSF) score and by measuring the talar tilt angle (TTA) and the anterior displacement of 
the talus (ADT) using stress radiography. All patients underwent arthroscopic ATFL reconstruction using a free gracilis tendon. Anterior ankle 
arthroscopy was performed using 2 conventional portals and a single 1-cm accessory lateral portal. Bone tunnels were drilled at the attachment 
sites of the ATFL on the talus and the lateral malleolus through the same accessory lateral portal. The folded gracilis tendon was fixed with 
5-mm-diameter interference screws (TJ screw, Meira Co.). Patients were permitted to resume sports activities 3 months after surgery.
Results: The mean ADT improved from 9 mm preoperatively to 4.8 mm postoperatively, the mean TTA from 15° to 4.8°, and the mean JSSF 
score from 69.3 points to 97.5 points. The mean length of follow-up was 19.8 months. Little postoperative scar pain was reported. One patient 
experienced transient slight numbness of the dorsum of the foot along the superficial peroneal nerve, and Tinel’s sign was elicited over the 
anterolateral portal scar. 
Discussion: This procedure has not only cosmetic but also functional advantages, producing less postoperative pain and an earlier return to activities 
of daily life. This new procedure is a good alternative for patients with chronic lateral ankle instability.

178 Arthroscopic rectangular anterior cruciate ligament reconstruction using a 15-mm-wide bone-patellar 
tendon-bone allograft: A report of three cases

A. Minatani1*    R. Higashiyama1    J. Aikawa1    D. Iwase1    H. Watanabe2    K. Uchida1    K. Naruse3    K. Urabe3    M. Takaso1    1Department Of Orthopaedic Surgery, 
Kitasato University School Of Medicine    2Department of Rehabilitation, Kitasato University School of Allied Health Sciences    3Department of Orthopaedic Surgery, 
Kitasato University Medical Center

Background: Allografts ACL reconstructions have the advantages of eliminating donor-site morbidity, less postoperative pain, and faster 
rehabilitation. Shino et al. reported good clinical outcomes of rectangular ACL reconstruction using a bone–patellar tendon–bone (BTB) autograft, 
which mimics the anatomic arrangement of native ACL fibers. To maximize the strength of the reconstructed ACL, we used a 15-mm-wide BTB 
allograft for ACL reconstruction. This study aimed to investigate the short-term clinical outcome of arthroscopic rectangular ACL reconstruction 
using a 15-mm-wide BTB allograft.
Methods:The patients were a 20-year-old male university judo player (case 1), a 20-year-old male university handball player (case 2), and a 49-year-old 
policeman (case 3). Side-to-side anterior laxity was measured with the Kneelax 3 (MR Systems, The Netherlands) at 132 N. The clinical results were 
evaluated using the Lysholm score. All patients underwent arthroscopic rectangular ACL reconstruction with a 15-mm-wide BTB allograft. The femoral 
tunnel was dilated to a rectangular shape. EndoBottun (Smith & Nephew, USA) and staples were used for fixation. Bilateral knee extension and flexion 
concentric strength were assessed at 60°/s, 180°/s, and 300°/s with an isokinetic dynamometer. Patients were assessed at 6 postoperative months.
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Results: Mean side-to-side anterior laxity improved from 3.9 mm to 0.3 mm. In case 1, the knee extension strength and knee flexion strength ratios 
of the affected knee to the unaffected knee 6 months after surgery were 91.1% and 103.2%, 95.1% and 104.4%, and 108.3% and 113.6% at 
60°/s, 180°/s, and 300°/s, respectively. In case 2, the knee extension strength and knee flexion strength ratios were 86.6% and 91.7%, 91.7% and 
87.5%, and 95.2% and 91.9%, at 60°/s, 180°/s, and 300°/s, respectively. These two patients resumed sports activity 6 months after surgery. In case 
3, the knee extension strength and knee flexion strength ratios were 59.4% and 93.7%, 66.9% and 102.0%, and 70.4% and 91.3%, at 60°/s, 
180°/s, and 300°/s, respectively. Because postoperative rehabilitation was inadequate in this patient, knee extension strength was weak. No patient 
experienced restriction in knee range of motion. The mean Lysholm score improved from 69 to 98.3. 
Discussion: Safe and good short-term clinical outcomes were noted with this new ACL reconstruction technique that used a 15-mm-wide wide 
BTB allograft; however, long-term follow-up is necessary.

179 The Turkish Adaptation of Extreme Sport Participation Scale

K Y. Þimþek1*    1Anadolu University

Background: Gould(1982) indicated that the researches that have been done about being motivated participation to sport and collected data will be 
useful to coaches, managers and leaders in preparing programs and by this means coaches can meet the individuals’ needs who have participated 
to the activities, affect the psychological and motoric progress of the individuals whose needs have been determined and who have been directed 
to the activity accordingly. The aim of the study is to prove the validity and reliability of participation in extreme sport scale.
Method: The aim of the study in consequence of examination of the relevant literature and making focus group within this study obtained participation 
motivation dimensions included scale, the reliability and validity of the scale was made. Scale was applied on individuals whose selected by simple 
sampling method and using extreme sport facilities in specific cities in Turkey.
Results: Specialist opinion taken for the content validity of the scale, the lowest factor loading for convergent validity is 0,515 and highest factor loading 
value is 0,892. Decomposition/external validity in all factors for a positive medium and high level of correlation was detected. The construct validity of 
the 5 factors and 34 items structure was obtained. About scale reliability the internal coefficient of consistence was determined to be 0.957.
Discussion: In this study which aimed at determining validity and reliability of the Extreme Sport Participation Scale in Turkish language and culture, 
it can be come through that it was reached to a valid and reliable scale so it was achieved the goal of the study. 

180 Salivary α-amylase and IgA responses to single versus double stepping pattern of ascending the stairs in 
recreationally active individuals

Y. Okabe1*    M. Tabuchi1    N. Yasuda1    1International Pacific University

Introduction: While previous studies have demonstrated beneficial physiological responses of stair climbing, limited data is available regarding 
exercise-induced immunesuppression. The purpose of this study was to clarify the effects of single versus double stepping pattern of ascending 
the stairs on salivary α-amylase and immunoglobulin A levels. 
Methods: Ten recreationally active men [age: 19.6±1.1 year; height: 172.0±7.1 cm; body weight: 61.7±8.3 kg; body mass index: 20.8±2.6 kg/m2; 
body fat: 12.5.4 ±4.3 % (mean±SD)] served as the subjects. Stair climb trials were completed on a shrine access stairway (leading up to a 
Japanese famous shrine called Kotohira-gu) consisting of 786 steps (each step averaged approximately 15 cm in height). Two experimental trials 
were carried out on two different occasions separated by seven days under similar environmental conditions. On each occasion, a stair climb trial 
was randomly assigned based on either a single step ascent (SS: ascending one stair step per stride) or a double step ascent (DS: ascending two 
steps per stride). All subjects were accompanied by the investigator to assure compliance with outlined protocol and to record ascent duration. 
Each subject was fitted with a heart rate monitor and instructed to ascend at a constant pace of their choice so long as it was not too quick to elicit 
bounding. Moreover, they were instructed not to use handrails or place their hands on their thighs. Unstimulated saliva samples were obtained at 
the 10-min period before (Pre) and after (Post) ascent for the later analysis of salivary α-amylase and IgA levels. Salivary α-amylase and IgA levels 
were determined by an enzymatic assay and turbidimetric immunoassay, respectively.
Results: A two-way (time x stepping pattern) analysis of variance (ANOVA) showed main effects of time (Pre=42.9±34.2, Post=78.0±39.1 for SS; 
Pre=40.4±25.5, Post=130.5±74.6 U/mL for DS, p<0.05) in terms of salivary α-amylase level, but no significant main effects of stepping pattern or 
interaction were observed. Additionally, main effects of time and stepping pattern were found concerning heart rate (beats/min). In contrast, salivary IgA 
concentration were similar before and after ascent (Pre=11.7±4.7, Post=8.2±2.9 for SS; Pre=11.9±3.8, Post=10.2±5.2 mg/mL for DS, p<0.05). 
Discussion: These results suggest that double stepping pattern of ascending the stairs at a constant self-selected pace seems to stimulate 
sympathetic nervous system activity compared to single stepping pattern with no changes of salivary IgA, which indicates a low incidence of 
URTI following prolonged ascent. 
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181 The Functional Movement Screen as a Predictor of Police Occupational Task Performance

C. Bock1*    R. Orr1    M. Stierli2    B. Hinton2    1Bond University    2New South Wales Police Department

Introduction: The occupational task requirements of the tactical athlete (e.g. military personnel, firefighters and police officers) impose significant 
physiological stressors in diverse and challenging environments. Poor performance of these tasks has the potential to cause injuries and reduce 
the chance of mission success; both of which impact on the ability of the tactical athlete to maintain optimal performance across the lifespan. 
Poor movement quality has already been associated with increasing the potential for injury. What is not yet known is whether poor movement 
quality is associated with occupational task performance. This association is of importance as the tactical athlete is often required to carry external 
loads which reduce the movement quality of the carrier and have been known to cause injuries in this population. On this basis, the aim of this 
study was to determine whether poor movement patterns impact on the tactical athlete’s occupational performance.
Methods: A cohort of 53 volunteers was randomly selected from a pool of 173 police recruits attending basic recruit training. The Functional 
Movement Screen was used to assess movement quality and four occupational measures (marksmanship, baton strikes, defensive tactics and 
tactical options) were completed as a measure of typical police occupational tasks.
Results: Functional Movement Screen scores ranged from 8 to 18 points (mean = 13.96 ± 1.99 points). Of the occupational measures, 11% failed 
the marksmanship and baton strike assessments, 21% failed defensive tactics and 36% failed the tactical options assessment. Only the tactical 
options assessment approached a significant difference (p = 0.077) between movement performance and occupational task scores for passing 
and failing recruits. Similar results were found between Functional Movement Screen scores when graded as pass (14+) or fail (<14) and the 
occupational measures with the tactical options measure being the only measure to approach significance (p = 0.057).
Discussion: The results of this study suggest that a relationship between a police recruit’s quality of movement patterns and choice of tactical options 
may exist. Conversely, no significant differences were found in quality of movement and recruit passing or failing marksmanship, defence tactics and 
baton strikes assessments, although this may be due to the low overall numbers of training failures in these occupational tasks.

182 Physiologically-based GPS speed zones for evaluating running demands in women’s rugby sevens

A. Clarke1*    D. Pyne1,2    J. Anson2    1Australian Institute Of Sport    2University of Canberra

Introduction: Global positioning system (GPS) speed zone thresholds used to evaluate running demands in men’s rugby sevens matches may not 
accurately reflect the player demands imposed during competitions on female rugby seven’s players, especially at higher speeds. The aim of this 
study was to establish, for international female rugby seven’s players, a physiologically-based speed threshold – the second ventilatory threshold 
(VT2) – for analysis of high speed running data captured by GPS units throughout a tournament. We then characterised the relationship between 
this estimate (the VT2) and the commonly used value of 5 m.s-1 to individual players’ VT2 and maximal running speed during games.
Methods: Seven international female players (22.4 ± 2.5 years, 1.69 ± 0.04 m, 68.5 ± 6.9 kg, 72.4 ± 11.5 mm sum of seven skinfolds) 
performed a VO

2
 max test on a treadmill to estimate the mean speed at VT2. GPS data for 12 players was obtained during an international 

women’s rugby sevens tournament (68 game files) and analysed using inferential statistics.
Results: The estimated mean speed at VT2 was 3.5 ± 0.3 m.s-1. There was a large correlation between player’s VT2 speed and distances covered 
above the 3.5 m.s-1 threshold, however, there was substantial uncertainty in this estimate (r=0.61, -0.11–0.91; 90% confidence interval). 
Distances covered above 5 m.s-1 had a trivial correlation with VT2 (r=-0.03, -0.69–0.66). Maximal running speeds reached during games had a 
trivial correlation with distances covered above 3.5 m.s-1 (r=-0.09, -0.72–0.63) but a very large correlation above 5 m.s-1 (r=0.76, 0.17–0.95).
Discussion: In women, the distance covered above the VT2-determined threshold level of 3.5 m.s-1 reflects the anaerobic running component 
completed by players during games, whereas 5 m.s-1 better relates to players’ maximal running ability. The threshold of 3.5 m.s-1 is a speed zone 
cut-off that better represents the demands of rugby sevens in female players. The new threshold could be useful in ensuring effective and efficient 
training, and reducing the risk of overtraining or fatigue-related injuries in women rugby sevens players, given a more accurate understanding of 
the physiological load on players in both training and competition settings.

183 Critical Power but not Repeated Sprint Performance is Reduced in Normobaric Hypoxia

G. Brickley1*    R. Hodkinson1    M. Garcia Hortal1    1University Of Brighton

The ability to carry out variable duration repeated sprints (VRDS) is a crucial aspect of training and competing. The impact on VRDS performance 
at altitude shows conflicting evidence with some suggesting that peak power output is reduced and others suggesting aerobic power is reduced in 
hypoxia. Twenty five, well trained games players (age 22.4±2 .2yr; mass 78.2±13.8kg) carried out 2 identical VRDS tests in a randomised order 
in a normobaric chamber at 14% FiO

2
 (HYPO) or in normoxia (NORM). All tests were carried out on a SRM ergometer, all-out at 90rpm and lasted 

6, 30 and 180s with a 3 min and 5 min recovery after sprint 1 and 2 respectively. The 180s all out test enables a strong estimate of critical power 
to be estimated, as well as determining peak power output. We aimed to determine the impact on sprint and critical power following an acute 
bout of normobaric hypoxia. No significant difference in peak power was found between conditions at 6, 30 and 180 s respectively (970±254; 
927±226;807±241W v HYPO 965± 261; 900±247; 790±229W) however mean power output was significantly different (p<0.05) in the 180s 
condition (269±62W v HYPO 244±47W) and critical power was significantly different (229±59W v HYPO 195±43W). Interestingly blood lactate 
concentration was lower in HYPO v NORM midway but not at the end of exercise (9.46±2.0 mM v HYPO 8.64±1.69mM). There appears to be a 
critical breakpoint in VRDS performance at 14% FiO

2
 that is governed by heavy to severe intensity but not repeated sprint performance. The work 

has important implications for training and performance at altitude.
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184 Review of Physiological and Physical Parameters Related to Success in Paddling Sports and the Application to 
Dragon Boat Paddling

S. Bromley1*    1Edith Cowan University

Background: Dragon boat racing has grown over 360% in 5 years, with Australia now ranked 5th in the world. Rowing and kayaking sports have 
well documented scientific studies to support their preparatory training routines for competition. Similarities between these sports and dragon 
boat paddling make it possible to extrapolate results from scientific research in those fields. Understanding the demands of dragon boat paddling 
in comparison to other paddling sports will assist coaches to improve athletic performance. This literature review provides evidence-based 
recommendations to strength and conditioning coaches for the training and testing of dragon boat athletes.
Methods: Literature incorporating performance variables measured either on water craft or sport-specific ergometers combined with strength and/
or physiological variables were selected from The Web of Knowledge (including Web of Science and Medline), Journal of Strength and Conditioning, 
and Google Scholar.
Results: The initial keyword search yielded fifty-four articles. After each article was checked against criteria for inclusion the final selection 
comprised six articles.
Discussion: The contribution of the aerobic system to energy production increases with race distance in paddling sports. Aerobic demand is 
higher in dragon boat paddling than that of similar paddling sports; however dragon boat athletes have a comparatively low VO

2
max. Strength and 

conditioning coaches should have a primary focus on the development of aerobic metabolism in their dragon boat athletes, as this seems to be 
an undeveloped area. Start sequences have been correlated to anaerobic power development in kayaking and during shorter rowing and kayaking 
races anaerobic metabolism plays a large role in success. Anaerobic power development through specific conditioning should be a secondary 
focus for dragon boat coaches, with on water start sequences and power strokes as prospective training foci. Strength training exercises that 
target both maximal strength and coordinated power development of the upper and lower body have been linked to success in various paddling 
disciplines, and therefore should be a major focus in land training sessions. Endurance training has been shown to mute strength gains in multiple 
studies by producing metabolic by-products that reduce protein synthesis. High levels of muscular and cardiovascular endurance are paramount to 
success in paddling sports; therefore planning of daily training should focus on reducing the risk of this “Interference effect” by separating strength 
and endurance training by a minimum of eight hours.

185 Effects of short vs. long hyperventilation on repeated sprint performance and muscle activation

A. Sakamoto1*    H. Naito1    C.M. Chow2    1Juntendo University, Institute Of Health And Sports Science & Medicine    2The University of Sydney

Introduction: Hyperventilation (HV), implemented during the last 30 s of 60 s recovery that separated repeated short sprint pedalings, has been shown 
to attenuate performance decrement. In such an anaerobically challenging exercise task, HV aided in the buffering of H+ through hypocapnea. During 
recovery, however, aerobic energy resynthesis may largely contribute as expressed by elevated post-exercise oxygen consumption. Prolonging HV may 
augment the buffering effects, but may exacerbate its detrimental effects such as reduced blood flow to the brain and periphery. Shorter HV may help 
avoid such detrimental effects, but the buffering effects may be compromised. This study investigated whether the ergogenic effects of HV would hold 
if HV duration was prolonged or shortened using the same exercise task as above.
Methods: Fifteen power-trained athletes performed 10 s x 10 sets of standing sprint pedaling (load (kp) = 7.5% body mass) on a cycle ergometer 
(inter-set interval = 60 s) under 3 breathing conditions. For the control condition, subjects breathed normally during each 60 s recovery. For the 
experimental conditions, subjects hyperventilated, after the 1st set on, for the last 15 s of every recovery (HV

short
, confirmed to elevate blood pH 

and lower PCO
2
 at rest, P < 0.001) or for the remaining 45 s (HV

long
) at 60 breaths/min with near-maximum tidal volume. Minute ventilation, 

tidal volume, respiratory rate and P
ET

CO
2
 were recorded breath-by-breath to monitor the breathing patterns. Peak and mean power outputs were 

documented for each exercise set to compare performance decrements over 10 sets among 3 conditions. Blood was collected for [La-], pH and 
PCO

2
. Surface EMG was recorded from the vastus lateralis of the dominant leg. EMG amplitudes (normalized to the 1st set) were used to indirectly 

estimate the levels of central activation and peripheral excitability combined. 
Results: Peak and mean power outputs significantly declined with set number (P ≤ 0.001). No condition effect or condition x time interaction 
existed for both variables. During exercise, neither HV

shor
t or HV

long
 attenuated the fall in pH despite lower blood PCO

2
 (P < 0.001). The increase 

in [La-] was similar among 3 conditions. EMG amplitude did not fall throughout the exercise and remained 96–100% of the 1st set without any 
condition effect. 
Discussion: The efficacy of HV on performance and EMG amplitude varied among subjects, which rendered the differences not statistically 
significant. HV method, such as duration, depth or rate of breathing, may need to be individually optimized. 

186 Examination of Charismatic Leadership Characteristics of Handball Coaches as Perveived by their own Players 
(2012–2013 Turkish Handball Season Case)

V.O. Çelik1*    K. Yalçýnkaya2    1Anadolu University    2Osmangazi University

Background: It is acknowledged that the leaders perceived as truly charismatic by his/her followers are exceptionally successful in creating unity in 
organizations and increasing productivity as well as job satisfaction. Therefore, it is assumed that the behaviors of the coaches working for sports 
teams and their being considered as charismatic will play a significant role in teams’ achieving their goals successfully. The current study examines 
how male and female handball players playing in the leagues of Turkish Handball Federation perceive their coaches in terms of charismatic 
leadership according to various variables.
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Method: The sampling of the study is 242 handball players playing for the teams in the leagues of Turkish Handball Federation during 2012–2013 
season. In order to determine charismatic leadership perceptions of these players for their coaches, “Charismatic Leadership Scale” developed by 
Çelik (2011) was administered. This scale consists of eight sub-scales and a total of thirty-five items. For the purposes of the analysis of the data, 
frequency charts for demographic data about the players, Cronbach Alpha reliability test, t-test, ONE-WAY ANOVA and factor analysis were applied. 
Findings: KMO value for the scale was found to be 0,895 and Barlett’s Sphericity test χ2= 4898,521 and p < 0.001. According to Cronbach Alpha 
test, the values for sub-scales ranged between 762 and 910. The comparison made for the variables “gender” and “educational background” 
revealed statistically meaningful differences with regards to some sub-scales (p<0.05). According to the results of ONE-WAY ANOVA, there were 
some meaningful differences between the groups in certain sub-scales for the following variables: age, the level of the league, the duration of 
working with the same coach and the duration of playing in this particular sports branch (p<0.05). 
Discussion: The results of the research show that the players with lower levels of educational background think that their coach trust and care 
about them more. In addition, they believe that the coach takes risks for success and has better communication with them. These findings are 
similar to those of Yılmaz (2008) regarding autocratic leadership. According to the variable “extraordinary appearance”, average value for male 
players was higher. The meaningful difference found in this sub-scale is similar to the findings by Çelik and Sümbül (2008) and Kocatürk (2007). 
As for the variable “the duration of working with the same coach”, some meaningful differences were found for some sub-scales, which is in 
parallel with the findings of Çelik (2011). 

187 Association between Sedentary Behaviour and Abdominal Obesity in Preschool Children

J. Mota1*    S. Santos1    S. Vale1    1Ciafel-Fadeup

Background: Abdominal obesity, a status of excessive accumulation of both central subcutaneous and visceral fat, has emerged as a main predictor 
for metabolic complications and adverse health effects. Waist-height ratio (WHR) is simple, yet effective, surrogate measures of abdominal obesity and 
may be good predictor of cardiovascular disease risk in children.The aims of this study were to analyze the association between Sedentary Behavior 
(SB) and Waist-height ratio (WHR) in a sample of preschool children.
Methods: This study comprised 636 preschool children, aged from 4 to 6 years old. WHR was calculated as the ratio of waist (cm) and height (cm) 
and cutoff of 0.5 was used to define abdominal obesity (WHR≥0.5 – higher risk). SB was measured during 7 consecutive days using the GT1M 
ActiGraph accelerometer. Analysis of covariance was used in both sexes to determine the association between SB and WHR.
Results: Using the WHR, the prevalence abdominal obesity was 56,7% and 40,7% for girls and boys, respectively.Girls classified as having 
abdominal obesity (WHR ≥0.5) spent more time (minutes) in SB, adjusted by age (p≤0.001).
Discussion: Our data suggested that sedentary behaviour is higher among preschool girls classified as having abdominal obesity.

188 Active recovery effects on oxygen uptake and muscle oxygenation during interval swimming

Y. Shimoyama1*    S. Ito1    R. Nara1    Y. Baba1    H. Ichikawa1    Y. Nagano1    T. Wada2    D. Sato1    1Niigata University Of Health And Welfare    2Kokushikan University

Background: The interval swimming format has been widely used for training in competitive swimming. The recovery conditions of rest period in 
interval swimming are classified into 2 major categories: active recovery and passive recovery. Although, several studies have shown about passive 
recovery condition during interval swimming, there were few studies on active recovery conditions. We hypothesized that recovery responses are 
different between active and passive recovery conditions during interval swimming. Changes in muscle oxygenation during exercise can now be 
evaluated using a near-infrared spectroscopy (NIRS) device; however, no studies have evaluated muscle oxygenation during swimming. Therefore, 
the purpose of this study was to assess the active recovery effects of on oxygen uptake and muscle oxygenation during interval swimming. 
Methods: All experimental measurements were conducted using tethered leg kicking. The 11 well-trained male collegiate competitive swimmers 
performed a graded test and 6 rounds of swimming for 60 s, with 30 s of either active recovery or passive recovery. The tethered load of swimming 
period and active recovery period were set at maximum oxygen uptake (100 % of VO

2
max) and at 50 % of VO

2
max, respectively. Oxygen uptake 

was determined using a gas analysis system, while oxyhemoglobin (O
2
Hb) and deoxyhemoglobin (HHb) levels at the left vastus lateralis muscle were 

determined using a NIRS device during interval swimming. Blood lactate accumulations were measured at 1, 3, 5 min after each trial completion.
Results: Mean value for oxygen uptake during the rest period was higher with active recovery condition than passive recovery condition. In addition, 
O

2
Hb variations during rest period for active recovery condition were significantly lower than for passive recovery condition. On the contrary, 

HHb variations during rest period for active recovery condition were significantly higher than for passive recovery condition. Blood lactate accumulations 
was not significantly different between recovery conditions.
Discussion: Active recovery during interval swimming was associated with higher oxygen uptake response and lower muscular reoxygenation. 

189 Predictors of individual player performance in junior Australian football

C. Tangalos1    S. Robertson1    M. Spittle1,2    P. Gastin1*    1Centre for Exercise and Sport Science, Deakin University    2College of Sport and Exercise Science, 
Victoria University

Introduction; Player performance outcomes and contributors to success in junior AF are not well understood. An increased evidence base that 
focuses on the foundation level of the participation and performance pathway in AF has implications for the development of coaching priorities 
(e.g., physical or technical) and player retention strategies. 
Purpose: The aim of this study was to investigate the relationships between indices of fitness (speed, power and endurance) and skill (coach’s rating) 
on player match performance (disposals and effective disposals) in junior AF.
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Methods: Junior male AF players (n = 156, 10–15 years old) were recruited from 12 teams from a single amateur recreational AF club located 
in metropolitan Victoria. All players were tested for fitness (20m sprint, vertical jump, 20m multi-stage shuttle run) and rated by their coach on a 
6-point Likert scale for skill (within each team in comparison to their peers). Player performance was assessed during a single match in which 
disposals and their effectiveness were coded from a video recording.
Results: Coach’s rating of skill, followed by running endurance (20m shuttle), predicted in total 46% and 48% of the variance in disposals and 
number of effective disposals, respectively. None of the skill or fitness variables adequately explained the percentage of effective disposals.
Discussion: Skill development should be considered a high priority by coaches in junior AF, along with running endurance. Findings also suggest 
that more appropriate measures of skill (e.g., perceptual-cognitive tests) may be necessary as coach rating of skill appeared to be more related 
to the ability to gain possession (i.e., the number of disposals) rather than the ability to dispose of the football with skill (i.e., the percentage of 
effective disposals). 

190 Current warm-up practices and the contemporary issues faced by elite swimming coaches

C. McGowan1*    B. Rattray1    K. Thompson1    D. Pyne2    J. Raglin3    1University Of Canberra    2Australian Institute of Sport    3Indiana University Bloomington

Background: Only limited scientific evidence is available on the “best practices” for competition warm-up design in elite swimming. Given the 
recent occurrence of several major technical and technological changes in elite swimming competitions, coaches are left to draw upon outdated 
guidelines when designing athlete’s warm-up strategies. The aim of the present study was to describe current warm-up practices and identify 
contemporary issues faced by elite swimming coaches within the competition environment.
Methods: A total of 46 state- to international-level swimming coaches from Australia, Britain and Canada completed a questionnaire consisting 
of 18 questions (9 multiple choice and 9 short answer) relating to their views on the value of competition warm-ups, the volume, intensity and 
recovery used in their pool and out of pool warm-ups and other related issues.
Results: The coaches identified three main aims of the competition warm-up: physiological (to elevate body temperature and increase muscle 
activation), physical (to increase “feel” of the water) and mental (to improve focus and relax nerves). Total warm-up volume employed ranged 
from 800–2400 m, beginning with 300–900 m of continuous, low intensity (typically 30–70% of perceived exertion) swimming, followed by 
200–600 m of increasing intensity (60–90%) with efforts lasting 100–300 m in length and concluding with several 25–50 m race or near race 
pace (90–100%) efforts totalling 100–300 m. Some land-based warm-up strategies are encouraged but are typically limited to static stretching 
and core activation exercises. The preferred time frame between pool warm-up end and race start (transition phase) was 20 minutes. Extended 
marshalling periods (>15 minutes), delayed competition schedules and the lengthy time required to change into racing suits (>10 minutes) 
were all identified as issues faced during competition. These issues extend the transition phase beyond the preferred time frame.
Discussion: Although pool warm-ups are thoroughly prescribed they do not appear to address issues relating to the extended duration of the 
marshalling periods and the time required to don racing suits. Elevated body temperatures in addition to increased muscle activation are two of 
the main purported benefits of warming-up but have a limited effect beyond ~15–20 minutes following exercise cessation, a scenario common 
in the contemporary swimming environment. Given these constraints, sport scientists should investigate methods for improving body temperature 
maintenance such as passive heating techniques and muscle re-activation strategies like postactivation potentiation during the transition phase. 
These approaches may lead to the optimisation of competition performance in the contemporary swimming environment.

191 Steering specific sports training programs – The genetics of exercise-induced injuries involving tendon and bone

D. Hughes1,2*    R. Domaschenz1,2    N. Vlahovich1,2    N. Byrne1,3    B. Gray1,3    M. Fiatarone Singh1,5    M. Brown1,4    L. Tajouri1,3    1Collaborative Research Network   
2Australian Institute of Sport    3Bond University    4The University of Queensland Diamantina Institute    5University of Sydney

Introduction: Variations in gene expression during critical periods of exercise training and development through genetic and epigenetic 
mechanisms, may contribute to the explanation of why some individuals reach elite athletic excellence. Recognition of the potential role of genetics 
and epigenetics in sports development is gaining momentum. We know that athletic output is multifactorial and perhaps this combined input can 
provide the overall outlook necessary to decode the molecular foundation of physical excellence.
Aim: Funded by the Collaborative Research Network (CRN) for Advancing Exercise and Sport Science, this study will focus on the role of genetics 
in exercise-induced injuries. The aim is to identify genetic polymorphisms that contribute to increased risk of, or protection from tendon and bone 
injuries sustained through participation in physical activity. The proposed study will provide world-first evidence regarding the association between 
genetic polymorphisms and susceptibility to exercise-induced bony stress injuries. 
Method: The sample size of the proposed study is 3000 recreational runners (with or without prior injury). This includes 1000 participants each 
from two types of exercise-induced injury cohorts, bone stress and tendon injuries, and 1000 controls. Recreational runners (15–60km per week 
in 2–5 sessions per week) will be recruited online via running events, blogs, magazines, forums, and a network of imaging clinics, physicians 
and physical therapists. Participants will be questioned, through an online survey, on their running and injury history. After meeting the inclusion 
criteria, DNA will be extracted from saliva and the genetics of uninjured participants, participants with Achilles tendinopathy and participants with 
bone stress injury will be examined using genome-wide association studies (GWAS). Further confirmatory studies will be performed following the 
identification of candidate genes in the GWAS analysis. In addition, survey information will be used for epidemiological analysis independent of 
genetic analysis and will serve as a database of potential candidates for future studies on injury incidence and prevention.
Result/Discussion: This study may reveal novel genetic polymorphisms which may have broader implications for general health. This will contribute to 
the rapidly evolving body of research on genetic factors related to exercise, fitness and athletic output – which may reveal implications for training 
of potential elite-level athletes. Identifying the genetic characteristics of potential injury related to athletic excellence or individual predisposition to 
types of sports with different demands may allow for greater specificity in steering of sports training programs.
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192 Immediate and 4-week effects of an unloader brace on symptoms and function in ACL-reconstructed people 
with knee osteoarthritis

H. Hart1*    K. Crossley2    D. Ackland1    S. Cowan1    N. Collins1    1The University Of Melbourne    2The University of Queensland

Background: Knee osteoarthritis (OA) after anterior cruciate ligament reconstruction (ACLR) is associated with knee-related symptoms and 
functional impairments in younger adults. This study investigated the immediate and 4-week effects of an unloader knee brace on symptoms 
and function in people with knee OA after ACLR.
Methods: Individuals with radiographic and symptomatic (Knee Injury and Osteoarthritis Outcome Score criteria) knee OA who were 5–20 years 
post-ACLR were recruited. Knee symptoms were assessed during hop for distance (HD) and foot-tap (FT) tasks, and function assessed during HD, 
under three conditions (random order): i) no brace, ii) unadjusted brace (sagittal plane support) and iii) adjusted brace (sagittal plane support with 
frontal plane adjustment). Following each task, participants rated their level of knee pain, performance ease, confidence, and stability on separate 
visual analogue scales (100mm). For the 4-week evaluation, participants were tested without the brace at baseline, and randomised to wear 
either the unadjusted or adjusted brace for 4 weeks. At follow-up, participants repeated HD and FT tasks in both brace conditions. Friedman tests 
evaluated differences between test conditions (p<0.05). 
Results: The immediate effects cohort (n=18) consisted of 12 females (mean±SD age 42±12 years, BMI 25±4 kg.m-2). For HD, there was a 
significant effect of brace condition for ease (p=0.030) and confidence (p<0.001), and for pain during FT (p=0.008). Post-hoc tests revealed 
significant improvements in knee confidence during HD with the unadjusted and adjusted brace compared to no brace (p<0.001). Pain during FT 
was significantly reduced with the unadjusted brace compared to no brace (p=0.012), with trends for significantly reduced pain with the adjusted 
brace (p=0.017). In the 4-week cohort (n=11, 5 females, age 37±7 years, BMI 28±4 kg.m-2), significant brace effects were found for confidence 
(p=0.013) and stability (p=0.000) during HD, and pain (p=0.015), ease (p=0.024), confidence (p=0.006) and stability (p=0.001) during FT. 
Post-hoc tests revealed significant improvements in symptoms with both brace conditions compared to no brace (p<0.0167), except pain during 
FT with the unadjusted brace.
Discussion: In younger individuals with knee OA post-ACLR, the brace (with or without frontal plane adjustment) produces immediate improvements 
in ease and confidence during HD, and pain during FT. The brace appears to have greater effects on symptoms when worn for a prolonged period 
of time, especially during tests that resemble daily tasks. The positive effects may be influenced by a placebo effect. Additional interventions may 
be required to improve function.

193 Evaluation of bathing with and without acute bouts of exercise at salivary levels of α-amylase and IgA in men

H. Harada1*    T. Yoshikawa1    N. Yasuda1    1International Pacific University

Introduction: Evaluating how bathing influences various aspects of physiological responses is necessary to understand comprehensive mental and 
physical stress-related responses in humans. Although previous studies have argued effects of bathing on stress-related physiological responses, 
such as exercise-induced immunosuppression, salivary responses to bathing after exercise still remain unclear. The purpose of this study was to 
determine the effects of bathing with and without acute bouts of exercise on salivary levels of α-amylase and IgA in men. 
Methods: Twelve recreationally active male collegiate students [age: 20.5±1.1 year; height: 169.6±6.8 cm; body mass: 63.1±6.9 kg; BMI: 
22.0±2.7 kg/m2; body fat: 15.4±4.7 % (mean±SD)] served as the subjects. The protocols consisted of two trials, which are: either (i) exercise 
(5 min warm-up, 30 times of sit-ups, push-ups, and back-extensions, followed by 8 times of 40 m sprint with 5 min cool-down) plus bathing 
(E+B) or (ii) only bathing (B). Two experimental trials were performed on two different occasions separated by seven days under similar 
environmental conditions. Unstimulated saliva samples were collected within 10 minutes before (Pre) and after (Post) each trial for analysis of 
salivary α-amylase (a marker for a sensitive biomarker for stress-related changes in the body which reflect the sympathetic nervous system 
activity) and IgA (a marker for the incidence of URTI) and levels. Salivary α-amylase and IgA levels were determined by an enzymatic assay and 
turbidimetric immunoassay, respectively. 
Results: In light of salivary α-amylase activity, two-way analysis of variance (ANOVA) showed no significant main effects of time and intervention 
or interactions (Pre=181.6±157.9, Post=228.7±110.2 for E+B; Pre=246.3±205.2, Post=198.7±125.5 U/mL for B) before and after each 
trial. Furthermore, ANOVA for salivary IgA concentration demonstrated similar patterns (no significant main effects of time and intervention or 
interactions; Pre=8.2±2.5, Post=10.6±3.5 for E+B; Pre=7.6±3.3, Post=9.4±4.4 mg/dL for B). 
Discussion: Previous studies have reported the effects of bathing on the recovery from fatigue following exercise. However, a paucity of data has 
been available concerning salivary responses to bathing after exercise-induced stress. The findings of the present study indicate that there appears to 
be similar salivary responses regardless of having short-duration exercise intervention, which implies that bathing following acute bouts of exercise 
seems to have had potential recovery from fatigue. 

194 The evaluation of some sports parameters related with exercise dependence: A study on former athletes participants

C. Polat1*    1Anadolu University

Background: Exercise is considered to be both physically and psychologically beneficial to health. The prevalence of exercise addiction is very rare in 
reality (Veale,1987; Szabo, 2000),but when it is present, its negative consequences can be devastating. The purpose of the study is to evaluate the 
relationship between exercise dependence and some sports parameters in former athlete, health fitness participants, team and individual sports.
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Methods: The sample group of the study has limited within Eskisehir and consisted of 242 participants who exercise regularly. Subjects have been 
reached with handy, judgmental and snowball sampling mixed methods. In the current study, the subjects have been applied personal information form 
and exercise dependence scale 21 (EDS) for exercise attitudes and habits. EDS-21 has been developed by Hausenblas, HA and Downs, DS (2002) 
and Yeltepe and İkizler (2007) have performed its Turkish validity and reliability studies. In order to see the data’s decomposed homogenously got from 
the samples skewness and kurtosis means are considered. According to skewness and kurtosis results (±2), Parametric T-test was applied in order to 
investigate if there’s a significant difference between former athlete and health fitness subjects exercise dependency.
Results: It can be expressed that EDS-21 is reliable because (Cronbach) a=0,782 has been found related to the items on EDS-21. After the 
analysis there is a significant difference between former athlete and health fitness subjects according to “tolerance, time, intention effect” criteria 
(p≤0.05). According to “withdrawal, continuance, lack of control, reductions in other activities” criteria is no significant difference between former 
athlete and health fitness subjects (p≥0.05).
178 of subjects who took part in the study were former athletes and they have consisted. 73.6 of the participants.%62.9 of the group are male 
(n=112) and %37.1 of them are female (n=66).%46 of former athletes (n=84) dealt with team sports; %54 of them (n=94) deal with individual 
sports. The amount of former athletes in Exercise Dependent Group has been %57.5 (n=19); in Non-dependent Symptomatic Group %71 (n=112) 
and %91 (n=47) in Non-dependent Asymptomatic Group.
Discussion: At least 3 of 7 criteria which Hausenblas and Downs have used to determine exercise dependence have been seen on the subjects in 
the study (%13.6). It has been considered that there is a positive relation between exercise dependence and exercise type,exercise age,exercise 
frequency and exercise duration. On the other hand there is no positive relation between exercise dependency and former athlete and health 
fitness subjects. Findings obtained from this study have a similarity with the results of the researches made by Hausenblas and Downs, Kagan, 
Flynn and Yeltepe and İkizler.

195 The Effect of the Arm Swing on the Ground and in the Water on the Heart Rate of Boating Athletes

S. Churproong1*    1Suranaree University Of Technology

Background: The Arm Swing Exercise (ASE) is a style of alternative medicine. The ASE normally follows the pattern of: swing forward 30 degrees 
and then swing backward 60 degrees for each swing. It is thought that practicing the ASE can improve musculoskeletal performance and injury. 
This practice attracted researchers to study the benefits of the ASE in various groups. The ASE pattern was modified to swing forward 90 degree 
and swing backward 60 degree in this research study. 
Methods: The ASE was performed in two groups of boating athletes: on the ground and in the water(Age 18–32 years old, n=25). A sample of all 
cases was drawn from volunteers. The purposes of this study were: 1) to compare the difference in mean number of arm swings, heart rates and 
energy expenditures between the groups, 2) to examine factors of basic characteristics and number of arm swings and their effect on heart rate 
and energy expenditure in boating athletes. Data was analyzed using average, t-test and multiple regression analysis. 
Results: The findings revealed that boating athletes’ mean energy expenditure and number of arm swings in the water was less than on the 
ground(t = 3.53, 10.82, p-value = .001, .000 respectively), but the mean heart rate(t = -3.28, p-value = .002) was the opposite with statistical 
significance at p-value 0.01. The results of the study were as follows: All basic characteristics were not related to energy expenditure in both 
groups. But BMI and mean number of arm swings on the ground was related to the heart rate of the boating athletes (t = -2.502, p-value = .020). 
In addition, in the boating athletes who swing in the water, resting heart rates and height were related to the number of arm swings (t = -2.482, 
2.15, p-value = .021, .043 respectively). 
Discussion: In boating athletes ASE on the ground was measured at a light level of exercise by Metabolic Equivalent of Times (METS) but when 
utilized in the water it can build muscle strength and endurance and improve the efficacy of the cardiovascular system.  

196 The influence of the exercise load on the sleep in competitive swimmers

T. Wada1*    Y. Shimoyama2    T. Matsumoto1    F. Iwahara3    N. Yamamoto4    1Kokushikan University    2Niigata University of Health and Welfare    3Japan Sport Council 
4Japanese Red Cross Hokkaido College of Nursing

Background: Sleep is homeostatically controlled and, after a prolonged period of stress, we recognize importance of the sleep. Exercise load and sleep 
deprivation (SD) results in an increase (rebound) in sleep, indicating that sleep is tightly maintained at a restricted level [A.A. Borbely, 1999]. SD causes 
a variety of changes at the molecular level in the brain. It has recently been reported that SD induces the expression of heat shock protein (HSP) 
family members [C. Cirelli, 2000, A. Terao, 2003]. HSPs are an important family of endogenous protective proteins that are induced in response to a 
wide variety of stresses, such as heat shock, hypoxia, hydrogen peroxide, inflammation, ischemia [M. Jaattela, 1999, G. Minowada, 1995] and exercise 
load. The purpose of this study is to examine the effect of exercise load on responses to sleep in collegiate competitive swimmers. 
Methods: Six healthy collegiate competitive swimmers participated in this study. The subjects were attached to surface electrodes on their forehead 
to record an electroencephalogram (EEG). To measure the sleep-wake cycle, accelerometers (Lifecorder GS, SUZUKEN, Japan) was used. The sleep – 
wake data were analysed by circadian rhythm analysis software (SleepSign Act, KISSEI COMTEC, Japan). Sleep variables analysed time in bed (TIB), 
sleep period time (SPT), total sleep time (TST), wake time after sleep onset (WASO), sleep efficiency (SE), sleep latency (SL), time of sleep onset, time of 
wake onset, and bed out latency (BOL). Exercise group slept after 30min exercise in cycle ergometer.
Results: For the sleep latency, an exercise group was shorter than control group (17.0±5.7 min vs 49.3±16.0 min). During sleep of the single night, 
delta wave appeared more in the exercise group. NREM sleep of a night increased in an exercise group.
Discussion: Sleep is homeostatically controlled, and indeed, an increase in the NREM sleep is typically observed after 30min exercise (cycle ergometer) 
in comparison to a baseline day. The sleep after the exercise seems to be extremely useful in the recovery from fatigue.
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197 Hit distribution patterns in recurve archery

H. Ertan1*    1Anadolu University, Faculty of Sport Sciences Eskisehir, Turkey

Background: An end consists of either 3 or 6 arrows in archery. Archers walk to the target to score and retrieve their arrows. The scores are 
typically written on a sheet of paper without having exact information on the location of each arrow. As the arrows are only scored from highest to 
lowest, this level of data input has limitations in the degree of analysis. Distribution patterns of the hits on the target and their spatial positioning 
are not possible to evaluate with traditional scoring methods. Because of that, some certain scientific methods are needed to identify spatial 
patterns of the hits on the target and explain the patterns in relation to sport archery. Exploratory spatial data analysis is a statistical method to 
make observations from a sample of points upon an underlying continuous spatial distribution. So, the purpose of the current study is to define hit 
distribution patterns on recurve archery target by using exploratory spatial data analysis methods among archers at different performance levels.
Methods: 9 high-level, 13 middle-class and 7 beginner archers were volunteered to participate in the current study. Each archer shot 72 arrows 
in the distance of 18 m. The hits on the target were photographed after each end and they have been placed on a coordinate system for further 
analysis by using a Matlab script. Scattered diagrams and box plots have been drawn of each archery group.
Results: The mean values of the hits on target for each group were analyzed, identifying the difference between the values of x and y-axis. The high-level 
archers have the closest mean values (x-axis=-0.7898±2.2005 and y-axis=-1.2358±1.9448) to the center of the target. Their standard deviations 
are also lower than the other groups. The mean values (x-axis=1.5589±11.7983 and y-axis=1.4600±14.3393) of beginner archers’ hits are closer to 
the center of the target compared to the middle-class archers (x-axis=-4.1850±5.8041 and y-axis=1.0308±4.2571). However, the highest standard 
deviation values have been measured from beginner archers. 
Discussion: The mean values of the hits on the target have been compared if there have been any difference between the values of both axis. The only 
statistically significant difference in between x-axis and y-axis values has shown in the beginner group (p<0.002). It can be concluded that the high-level, 
middle-class and beginner archers have high accuracy-high precision, low accuracy-high precision and high accuracy-low precision respectively.

198 Evaluation of a clinical screening tool for assessing lower limb landing patterns in a community setting

S. Moule1*    N. Saunders1    1Deakin University

Introduction: Developed as a screening tool with clinical applications, the Landing Error Scoring System (LESS) identifies individuals with poor jump-landing 
technique indicative of increased risk for non-contact ACL injuries. This potentially provides a cost-effective option within the constraints of a real life 
coaching environment to maximise the capacity to screen and assess the effectiveness of interventions in wider community settings. This study examined 
the efficacy of the LESS in evaluating the changes that may occur in lower limb landing patterns of female netball players following the completion of a 
sport-specific injury prevention program embedded in the warm up of training sessions.
Methods: Two regional netball teams from the same competition participated in this study. Team A (n = 6, age 21.8 ± 6, height 175.5 ± 8, 
weight 67.1 ± 7) completed a six-week sport-specific intervention program, while Team B (n = 5, age 19.2 ± 1, height 165.9 ± 9, weight 
67 ± 8.5) served as a control. LESS scores were recorded at baseline and post-intervention. The effect of the intervention program on LESS 
scores was assessed using a repeated measures analysis of variance (ANOVA).
Results: LESS scores decreased following the six-week period for both the intervention (5.5 ± 1.5 vs. 4.2 ± 1.7) and control (7.0 ± 2.1 vs. 
6.8 ± 2.0) groups. ANOVA revealed no significant main effects were found for group (p = 0.097) or time (p = 0.178); and no significant group 
by time interaction (p = 0.374).
Discussion: The statistics indicate that the LESS did not detect changes from the intervention. Possible considerations may include whether the 
intervention changed landing mechanics, and if it did, whether the LESS was sensitive enough to detect those changes. A limitation of the study 
may be that the sample size was too small to detect a difference as a result of the intervention.

199 Can a 5 Week Strength Training Program Produce Range of Motion Adaptations in Amateur Female Tennis Players?

A. Shim1*    Y. Niederbracht1    1The University Of South Dakota

Background: Tennis requires biomechanical demands upon the body. Theses forces cause adaptive changes in maximum strength of the internal 
and external shoulder rotator muscles and range of motion, potentially putting the athlete at increased risk for injury The purpose of this study was 
to assess strength and range of motion adaptations in amateur tennis players and to further assess the effects of a strength training program on 
the dominant and non-dominant arm.
Methods: Subjects of this study were twelve collegiate women tennis players (Div II and NAIA). After initial assessment, six subjects participated 
in a 5 week, 4 times a week, preseason strength training program consisting of five exercises: External Rotation 90°, Seated Row, Scaption, 
Chest Press, and External Shoulder Rotation (Rubber tubing). The second group of six collegiate women tennis players from a different institution 
(NAIA) acted as a control group. Effects of the strength training program were evaluated by comparing pre- and post-training data of five 
20 second bouts of eccentric external immediately followed by concentric internal contractions on a Kin-Com isokinetic dynamometer.
Results: The results showed that there were no significant changes in ROM in the experimental group when compared to the control group. This study 
observed poor internal flexibility on the dominant arm among all subjects. Standard values established by Kibler et al. (1996) found dominant internal 
range of motion to be 43.3°, dominant external range of motion to be 126.5°, non-dominant internal range of motion to be 72.8°, and non-dominant 
external range of motion equal to 120.7° from a group of 19 female tennis players with an average age of 18 years.
Discussion: Overall, internal range of motion measurements obtained in this study were significantly lower than those obtained by Roetert and 
Ellenbecker (1998) and Kibler et al. (1996). This might be due to the testing protocol being conducted in a seated position, with the elbow fixed 
in customized support, versus supine with the elbow loose (Appendix D). By isolating the elbow, variation from movement was not possible. 
In conclusion, a strength training program is highly recommended for female overhead athletes combined with a proper flexibility regimen to 
promote best practice.
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200 Sports taping affects perception of performance but does not affect actual jump height and athletic agility 
performance

M. Constantinou1,2*    M. Brown2,3    1Griffith University, School of Allied Health Sciences    2Griffith University, Centre for Musculoskeletal Research, Griffith Health 
3Sports Medicine Australia

Introduction: Rigid and elastic adhesive sports taping is commonly used by athletes for injury prevention and/or in the belief tape can improve 
sporting performance. There is limited knowledge on the effects of different tapes on athlete’s perception of performance compared to their actual 
performance. The aims of this study were to investigate 1) the effect of 4 different tape conditions on athlete’s perception of their performance on 
athletic tests before and after 20 minutes of exercise and 2) the relationship of their perception to their actual performance.
Method: A repeated measures design study with 4 randomised tape conditions; elastic adhesive (K-tape), rigid, sham and no tape conditions for 
either the ankle or the thigh. 22 (11 male, 11 female) healthy active participants aged 20–35 years (Mean & SD 23.9±3.9) were tested for each 
condition on 4 different days, minimum 24 hours apart. Both participants and assessors were blinded to the tape condition. Outcome measures 
included vertical jump height (VJH), Illinois Agility Test (IAT), visual analogue ratings (0–10) of perception of performance both immediately after 
being taped and after 20 minutes of exercise. A one-way repeated measures ANOVA with Bonferroni adjustments examined the effect of tape 
conditions on perception and performance and the Pearson correlation coefficient examined the relationship between the measures. 
Results: There was an effect of tape condition (Wilks’ Lambda =.561, F(18,164) = 2.07, p<.009) with a significant negative effect of rigid tape 
on perception of performance immediately post taping (p=.006) but not after 20 minutes of exercise (p=.232). There was no significant effect of 
any tape conditions immediately post tape or after 20 minutes exercise on VJH and IAT performance (p>.223). There was a significantly positive 
correlation (r=.622, p=.002) between the K-tape condition and VJH and a negative correlation (r=-.515, p=.014) for IAT after 20 minutes of exercise. 
Discussion: The rigid tape condition resulted in lower levels of expected performance of VJH and IAT in recreational athletes, compared to the no tape 
condition, while the K-tape and sham tape conditions did not positively or negatively affect either the subject’s expectation of performance or comfort 
levels. Despite these differences in perception there was no actual effect of any tape condition on VJH and IAT performance in recreational athletes. 
Interpretation of these results should be limited to the 2 specific performance tests used which may be considered a limitation of this study.

201 Comfort, confidence and expectations of performance after sports tape application is not consistently associated 
with actual performance

M. Brown1,2*    M. Constantinou1,3    1Griffith University, Centre for Musculoskeletal Research    2Sports Medicine Australia    3Griffith University, School of Allied Health Sciences

Introduction: Previous studies have identified that some athletes routinely utilise sports taping techniques in the belief that tape affects performance. 
However few studies have examined the effects of different types of sport tapes on athlete’s comfort levels, confidence, and expectation of 
performance compared to their actual performance. The aims of this study were to investigate the effect of 4 tape conditions on 1) athlete’s rating of 
comfort with tape applied, 2) athlete’s rating of confidence with tape, 3) athlete’s expectations of how tape may affect their performance on athletic 
tests, and 4) the relationship between their comfort, confidence and expectation of performance due to tape with their actual performance.
Method: A repeated measures design study comprising 4 randomised tape conditions; elastic adhesive (K-tape), rigid, sham and no tape for either 
the ankle or the thigh was used. 22 (11 male, 11 female) healthy active participants aged 20–35 years (Mean & SD 23.9±3.9) were tested on 4 
different days, with minimum 24 hours apart. Both participants and assessors were blinded to the tape condition. Outcome measures for each tape 
condition included visual analogue ratings (0–10) for comfort, confidence, and expectation of performance on vertical jump height (VJH) and Illinois 
Agility Test (IAT) immediately after application of tape. A one-way repeated measures ANOVA with Bonferroni adjustments examined the effect of 
tape condition on comfort, confidence and expectation of performance and the Pearson correlation coefficient examined the relationship between 
comfort, confidence and expectation with actual performance of VJH and IAT for each tape condition. 
Results: There was an effect of tape condition (Wilks’ Lambda =.255, F(15,159) = 6.98, p=.000) with a negative effect of rigid and sham tape 
conditions on comfort, confidence and expectation of performance (p<.027). There was a negative correlation between the comfort of rigid tape 
and VJH performance (r=-.452. p=.035), a positive correlation between sham tape comfort and VJH (r=.432,p=.044) and a strong negative 
correlation between sham tape comfort and IAT (r=-.586,p=.004). Confidence was negatively correlated with IAT for K-tape (r=-.426, p=.048) 
and sham (r=-.440, p=.040).
Discussion: As shown in this study the relationship of athlete’s feelings of comfort and confidence with actual performance is inconsistent, with no 
relationship between expectation and actual performance. Sports taping may affect athlete’s perceptions of comfort, confidence and expectations 
of performance. However, tape application may not be associated with all dimensions of athletic performance as this study utilized only two 
performance tests. 

202 Influence of Adiposity on Cardiac Structure in Healthy Children

W. Abhayaratna1,2*    R. Telford1    R. Cunningham1    1Australian National University    2Canberra Hospital

Background: A physically literate child engages in sufficient physical activity to offset excessive increases in adiposity. Increased cardiac size is 
associated with cardiac dysfunction in the general population, and although the influence of obesity and physical activity on left atrial (LA) and left 
ventricular (LV) size has been documented in adults, there is limited information in healthy children. In particular, previous studies in children have 
assessed the relationship between adiposity and LA and LV size have not accounted for the potential confounding effects of physical activity and 
cardiorespiratory fitness. We sought to investigate the effect of fat mass on LA and LV structure in healthy pre-adolescent children, accounting for 
the effects of physical activity and cardiorespiratory fitness.
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Methods: In this community-based prospective cohort study of Australian pre-adolescent children, we assessed fat mass by dual-energy X-ray 
absorptiometry; physical activity by 7-day pedometer count; cardiorespiratory fitness by 20-m shuttle run; pubertal development by Tanner stage; 
and LA volume, LV volume and LV mass by transthoracic echocardiography at baseline and after a median follow-up period of 2 years.
Results: Of the 546 children (10.1 ± 0.3 years at baseline) who completed all assessments and had no cardiac disease or chronic illnesses such 
as diabetes mellitus, 278 (50.9%) were boys. With adjustments for confounding variables including body size and pubertal development, fat mass 
was associated with an increase in LA volume (p<0.007 for boys and girls), LV end-diastolic volume (p=0.007 for boys; p<0.001 for girls) and LV 
mass (p=0.009 for boys; p<0.001 for girls). These relationships were not attenuated by the effects of physical activity and cardiorespiratory fitness.
Conclusion: Increased adiposity augments the age-related increases in LA size, LV size and LV mass. These findings provide novel data that 
are needed to identify the mechanisms by which obesity-related metabolic disease may lead to the development of cardiovascular disease in 
adulthood. Furthermore, given the relationship between physical inactivity and obesity in children, our findings suggest another avenue by which 
physical literacy may promote well-being in childhood and beyond.

203 Participant expectations of the Healthy Body Healthy Mind exercise program for youth with major depressive disorder

R. Callister1*    A. Giles1    Y. Nasstasia1    A. Baker1    S. Halpin1    L. Hides2    B. Dascombe1    B. Kelly1    1University Of Newcastle    2Queensland University of Technology

Introduction: Although regular exercise may benefit young people with major depressive disorder (MDD), engaging them and attaining adherence 
during an exercise program are substantial challenges. Expectations may influence the success of such interventions including the magnitude 
of any effects. The aim of this analysis is to examine mental health characteristics, exercise self-efficacy and outcome expectations, as well as 
relationships among these variables prior to randomisation in the Healthy Body Healthy Mind (HBHM) trial of the efficacy of an exercise intervention 
for youth with MDD. Relationships between expectations and program adherence and outcomes will be investigated at the end of the trial.
Methods: Eligible participants were youth aged 15–25 years. Participants completed online questionnaires (satisfaction with life, self-esteem, 
exercise self-efficacy, exercise and HBHM program expectations), then the paper-based Beck Depression Inventory (BDI-II) and Beck Anxiety 
Inventory (BAI) and underwent a structured diagnostic interview (SCID) with a clinical psychologist to determine whether they met criteria for 
current MDD (according to DSM-IV). Relationships between variables were investigated with Spearman’s correlation coefficients.
Results: Data from eligible participants with MDD (n=39, Female=33, mean age 21 y (range 16–25 y)) were examined. Median (interquartile range 
(IQR]) BDI of 31(IQR 18) was classified as severe; BAI of 17 (IQR 20) was moderate; satisfaction with life (13, IQR 5; maximum 35) was very low; 
self-esteem (2; IQR 2; maximum 5) was low; and self-efficacy for exercise (120; IQR 61; maximum 220) indicated moderate confidence they could 
exercise three times a week for the next three months. Expectations that they would obtain benefits from exercise on depression, anxiety, stress, sleep, 
etc, were high (29; IQR 5; maximum 35) and expectations of likely benefit from the HBHM program were high (22; IQR 5; maximum 27), however the 
extent of improvements expected was only 50% (IQR 20%). Significant correlations (p<0.05) were found between BDI and BAI (r=0.79), self-esteem 
(r=-0.53) and satisfaction with life (r=-0.40) but not with outcome expectations (r<0.25). Self-esteem and exercise self-efficacy were both correlated 
with satisfaction with life (r=0.33 and r=-0.38, respectively).
Discussion: Participants in this trial have severe MDD, moderate anxiety, low self-esteem and very poor satisfaction with life. Those who volunteered for 
this exercise-training program expected to benefit in a number of ways including reducing their depression and anxiety symptoms as well as reducing 
stress and improving sleep quality and energy levels but the extent of improvement expected is modest. 

204 Exercise Recommendations for Osteoporosis: A Survey of Acceptability and Feasibility

B. Beck1*    1Griffith University

Introduction: The greatest barrier to effective exercise prescription is a lack of patient inclination to engage and comply. It is well known that rapid, 
high loading exercises most effectively improve bone health, however, the implementation of high intensity exercise recommendations has been 
hindered by perceived issues of feasibility, acceptability, and safety. Many health professionals do not have a clear understanding of the nature of 
the exercises required to improve bone health. Of those who do, many substitute recommendations of more ‘appealing’ or ‘feasible’ low intensity 
exercises such as walking, despite limited effectiveness for bone, in anticipation of patient reluctance to comply with high intensity exercise 
prescription. In fact, some forms of high intensity exercise are well-tolerated, even by those with health limitations, if the training is introduced 
sufficiently gradually. The success of osteoporosis exercise prescription therefore depends on melding effective activities with patient acceptability 
and clinician perception thereof. Our purpose was to determine which osteogenic exercises are acceptable and feasible for individuals at risk of, 
or suffering from, osteoporosis.
Methods: Men and women over 45, if diagnosed with osteoporosis, or between 65 and 95 with or without osteoporosis, were recruited by flyers 
and word-of-mouth to complete a 19-item, on-line survey. Non-ambulant and cognitively-impaired individuals were excluded. Age, sex, living 
arrangements, current level of activity and relevant medical history/disability were collected. Exercise habits, preferences and perceived capacity 
were polled. Survey item answers were analysed using means (±SD) and percentage distributions.
Results: 100 male and female (75% F) Caucasians (71.1±8.4 years), all of whom were living independently, volunteered to complete the survey. 
55% were ‘lightly active,’ 39% ‘active’ and 6% ‘very active.’ 41% suffered a degree of musculoskeletal and 19% suffered cardiorespiratory 
disability. To some degree, 97% felt they were capable of walking, 87% of lifting weights, 84% of squatting, 75% dancing, 74% Tai Chi, 63% 
jumping, 57% skipping and hopping, 48% climbing, and 42% running. Of the osteogenic exercises, 81% indicated they would be willing to lift 
weights, 78% to squat, 60% to skip and hop, 57% to jump, 54% to climb and 39% to run, if prescribed for their bone health. 
Discussion: Results suggest a considerable proportion of individuals at risk of osteoporotic fracture are willing, and consider themselves able, 
to engage in high intensity activities that benefit bone. If the safety of such exercises can be established for individuals with osteoporosis, 
less conservative/more effective exercise prescription should be advocated.
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205 Comparison of effect of ESWT with LASER therapy in patients of Plantar fasciopathy

S. Saxena1*    1VMMC & Safdarjung Hospital

Introduction: Plantar aponeurosis is an important functional ligament spanning the length of the foot. It plays an important role in maintaining foot 
stability and arch and contributes to many pathologies and syndromes common in podiatric medical practice.
Background: Plantar fasciopathy is a common foot disorder encountered in the outpatient clinic. It is a chronic recalcitrant condition which is frequently 
encountered cause of heel pain and restricted activities of daily living in a significant population among athletes. Athletes have a demanding lifestyle 
and when injured, require a rapid return to optimum activity level with resolution of symptoms. The purpose of this study was to compare the results of 
ESWT and LASER in the treatment of chronic plantar fasciopathy in athletes resistant to conservative measures for a minimum of 6 months.
Objective: To compare the efficacy of Extracorporeal Shock Wave Lithotripsy with LASER for the treatment of plantar fasciopathy after 6 months of 
follow up.
Methodology: Study design: A randomized prospective, comparative clinical study was done on 150 patients of chronic heel pain diagnosed as 
plantar fasciopathy. Case Selection: Patients of either sex between 20 to 60 years of age attending the Sports Injury OPD with the diagnosis of 
plantar fasciopathy and ≥Grade 2 tenderness over medial calcaneal tuberosity were included in the study after informed consent. Patients were 
randomly divided into two groups: group 1 with 75 patients who received ESWT along with two weeks supervised exercise program and group 2 
with 75 patients who received Low Intensity LASER Therapy along with same supervised exercise program. All patients were advised Aceclofenac 
200 mg daily for 1 week and assessed with regard to pain and functional abilities at the baseline, after 2 weeks, 4 weeks, 12 weeks and 24 
weeks of commencement of therapy. 
Protocol: Our management included stretching exercises of gastrocnemius and soleus muscle and plantar fascia performed thrice a day for 2 weeks 
and transverse friction massage at medial calcaneal tuberosity to be started after 1 week of commencement of treatment. Strengthening of the foot 
intrinsic muscles and avoidance of high impact activities and sports for a minimum of 2 weeks was advised. Also patients were advised appropriate 
footwear before returning to previous activity level.
Observations and Results: Conservative management relieved pain in all of our patients. Few patients reported transient increase in pain after 
ESWT and discontinued therapy. There was no loss to follow up and no patient reported any other adverse reaction with therapy. First follow up did 
not reveal any significant difference in pain scale and functional abilities on comparison among both the groups. Second follow up revealed better 
outcomes in relation to pain and functional abilities in patients who received ESWT. Higher rate of recurrence of heel pain was observed in patients 
who received LASER therapy at third and fourth follow up with statistically significant relief from pain on VAS scale in patients who received ESWT.
Discussion: In sportspersons, conservative treatment provides significant relief from pain due to plantar fasciopathy and hence help in rapid return 
to sports. ESWT provides significantly better relief from pain and prevents recurrence after resuming sports as compared with LASER therapy. 
Our study emphasizes the role of comprehensive conservative management for the treatment of plantar fasciopathy.

206 Neuromuscular upper limb training reduces major shoulder injury rate in elite Rugby League Players

C. Ball1*

Background: Major shoulder injuries are common in elite level rugby league players. Upper limb neuromuscular training is evidenced as a preventative 
intervention in several sports; however no evidence has been reported in the rugby codes which have a unique injury profile. This study retrospectively 
assessed the effect of a specific shoulder neuromuscular training program on the occurrences of major shoulder injuries in an elite level rugby league club.
Materials and methods: A retrospective review of major shoulder injury rates was conducted at an elite level rugby league club over a six year period 
between 2007 and 2012. A specific preventative neuromuscular shoulder exercise program was introduced during the 2010 season. An age-adjusted 
comparison between the 2007–2009 seasons (pre-neuromuscular training period) and 2010–2012 seasons (neuromuscular training period) 
was conducted. 
Results: Overall, the observed major shoulder injury rates dropped significantly (p=0.011; exact binomial test) by more than 50% after the introduction 
of the neuromuscular training program (from 15.8%/anno to 7.7%/anno). Age was generally inversely associated with injury risk and the achieved 
preventative effect size of training. Younger athletes aged less than 20 years profited most with an observed reduction by more than 80%. 
Conclusion: Specific neuromuscular shoulder training seems able to substantially reduce major shoulder injury rates in elite level rugby league players. 

207 A preliminary study of potential indicators of standardised exercise program success in individuals with knee 
osteoarthritis: Is self-report enough?

K. Mills1*    S.T. Osis2    M. Martin3    B.A. Hettinga2    R. Ferber2    1Discipline of Physiotherapy, Faculty of Human Sciences, Macquarie University 
2Running Injury Clinic, University of Calgary    3Research School of Finance, Actuarial Studies and Applied Statistics, The Australian National University

Introduction: Identifying individuals who require a more tailored approach to OA management is an increasing focus of conservative care models. 
There are an increasing number of assessment tools being employed to assist in this clinical decision-making. These range in technology, time and 
expense requirements from 3-dimensional (3D) movement analysis to patient-reported outcomes. The additional predictive value of more time- and 
cost-demanding tools is unknown. The aim of this preliminary study was to compare the predictive ability of variables gained from 3D gait analysis 
and the Knee Osteoarthritis Outcome Scale (KOOS) based on outcomes from an exercise intervention. 
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Methods: A pilot sample of 38 community dwelling individuals with mild-to-moderate knee OA (males=9, Age=55.08 ± 8.88 years, BMI=25.94 
± 3.66 kg/m2) was recruited. At baseline, participants completed a 100 mm knee pain visual analogue scale (0=no pain), the KOOS, lower limb 
strength dynamometry and 3D gait analysis during treadmill walking (speed=1.1 m/s). Twenty-three participants completed a progressive 6-week 
standardised exercise program of hip and knee strengthening. On completion, participants were dichotomised based on reporting a successful 
outcome. “Success” was defined as pain improving by ≥50% and absolute change of ≥20 mm. Three classification and regression tree (CART) 
analyses were used to identify which baseline characteristics were best able to differentiate between successful and non-successful participants. 
The first CART examined the KOOS, the second examined joint excursions of the pelvis, hip and knee and the third examined peak range of motion 
of these joint during the first 25% of stance.
Results: Nine participants met the criteria for success. In the KOOS CART, reporting a score of <45/100 of the “other symptoms” subscale and 
exhibiting a BMI >31 kg/m2 predicted success. These variables successfully classified 66% of successful and 100% of non-successful cases. 
For the joint excursion CART, exhibiting frontal plane knee range of motion >8.9° was the only variable that could successfully classify participants. 
This correctly classified 55.55% of successful and 100% of non-successful cases.
Conclusion: This preliminary study demonstrated the potential for baseline characteristics to distinguish between individuals who experienced a 
successful outcome from a standardised exercise programs from those who did not. It also found that a combination of patient-reported other 
symptoms of knee OA and BMI had similar predictive ability as the more technologically demanding 3D gait analysis. Therefore, preliminary 
evidence suggests that patient-reported outcomes may be enough to guide clinical decision-making regarding exercise prescription for individuals 
with mild-to-moderate knee OA. 

208 Prolotherapy for Sacroiliac Joint Pain – 12 month outcomes

B. Mitchell1*    R. Rose1    A. Barnard1    1Metro Pain Clinic

Introduction: Prolotherapy is a non-surgical treatment for chronic musculoskeletal pain in damaged ligaments or tendons. Prolotherapy involves 
injecting a soluble solution such as dextrose into the ligament and tendon sites, inducing a localized inflammatory response, tissue. A previous 
study of 25 sacroiliac joint (SIJ) pain patients reported a functional improvement of 76% following prolotherapy. 
Methods: Over a 3 year period, we assessed 131 patients who underwent prolotherapy treatment around the SIJ. This process involved outlining 
the deep interosseuos ligament with contrast material under direct fluoroscopy, which was then injected with 1.5ml Narapin 0.75% and 10ml 50% 
glucose over multiple sites. This procedure was repeated on average three times, at 6-week intervals. Patients were assessed at 6 months and 
12 months following their last treatment. Outcome measures included pain relief, back/hip/pelvic strength, Oswestry disability index (ODI), patient 
satisfaction and analgesic use. 
Results: Half the patients reported improved stability of 71.6±23.1%. Similarly, one-third of patients described pain relief of 74.5±21.4%. Pain relief is 
dependent on improved stability r=0.61 (p=0.00). Whilst no patients reported pain relief without improved stability, 10/70 patients reported improved 
stability without pain relief. Where patients reported an improvement in both pain relief and strength, percentage of improvements directly correlated 
with one another r=0.82 (p=0.00). A trend depicting a reduction in ODI was observed with patients reporting pain relief also scoring lower on their 
post-prolotherapy ODI questionnaire r=0.74, p=0.024. 
Discussion: These findings suggest that prolotherapy can be an effective treatment for increasing stability and strength and decreasing pain in 
patients with SIJ pain.

209 Comparison of the Lactate Pro 2 and i-Stat1 portable blood lactate analysers

D. Whyte1*    G. Rowe1    S. Cormack1    1Australian Catholic University

Background: Blood lactate is routinely used by athletes, coaches and researchers to evaluate exercise intensity and predict performance. 
Lactate testing is generally performed in the field using portable lactate analysers and capillary blood samples. More recently, the i-Stat portable 
analyser (Abbott Laboratories, USA) has expanded the range of haematological parameters that can be measured using capillary blood outside of 
the laboratory, including pH, HCO3- and blood gases. While the i-Stat has been shown to be reliable, the level of agreement between it and other 
portable lactate analysers has not been determined. Therefore, the purpose of this study was to compare the level of agreement in blood lactate 
readings between the i-Stat and a commonly used lactate analyser, the Lactate Pro 2 (Arkray Inc, Japan).
Methods: Fingertip blood samples (N = 241) were taken from 19 subjects during either intermittent running or incremental cycling protocols. 
Blood flow was promoted by placing the participant’s hand in warm water immediately prior to skin puncture. After discarding the first drop, blood was 
collected into two heparinised capillary tubes and immediately transferred to an iStat1 CG4+ cartridge for analysis. Blood from the same puncture site 
was applied directly to the Lactate Pro 2 test strip. Pearson correlation analysis and Bland-Altman plots were used to evaluate the relationship and level 
of agreement between the analysers, respectively. 
Results: Lactate levels in the blood samples ranged between 0.4–18.2 mM. A significant relationship was observed between the two analysers 
for lactate levels < 4 mM (r = 0.930, n = 108, p < 0.001), > 4 mM (r = 0.944, n = 133, p < 0.001), as well as overall (r = 0.977, n = 241, 
p < 0.001). However, the i-Stat analyser consistently reported higher values (1.43 ± 1.3 mM, n = 241, p < 0.001), especially when lactate 
exceeded 4 mM (2.2 ± 1.0 mM, n = 133, p < 0.001). This was reflected in the Bland-Altmann plots which revealed a marked disparity between 
the analysers with increasing lactate levels. 
Discussion: While there was a strong correlation between the Lactate Pro 2 and i-Stat analysers the level of agreement deteriorated once lactate 
levels exceeded 4 mM, with the i-Stat analyser consistently providing a higher reading compared to the Lactate Pro 2. These data further highlight 
the need for caution when interpreting or comparing lactate data obtained using different analysers.
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210 Modifiable lower limb biomechanics associated with worse knee function after anterior cruciate ligament reconstruction

L. Perraton1*    R. Clark2    Y. Pua3    K. Crossley4    A. Bryant1    1University Of Melbourne    2Australian Catholic University    3Singapore General Hospital 
4University of Queensland

Introduction: Knee functional outcomes after anterior cruciate ligament reconstruction (ACLR) are variable, particularly among recreational athletes. 
Better understanding of the biomechanical factors, demographic characteristics and knee impairments that relate to, or predict, knee function after 
ACLR will inform the development of more effective rehabilitation strategies. 
Methods: Sixty-six recreational athletes (43 males, mean age 28, range 19–39) at an average of 18 months following ACLR with a semitendinosus-gracilis 
graft, and 41 physically active control participants (25 males, mean age 26, range 18–39) were recruited. 3D motion analysis was used to compare the 
trunk, hip, knee and ankle kinematics and kinetics of ACLR and control participants during the landing phase of a hopping task. A dynamic take-off was 
used to make the task more generalizable to sporting activities. Multivariable regression analyses were used to determine biomechanical and non-
biomechanical predictors of self-reported knee function and functional performance. 
Results: The ACLR group demonstrated seven degrees less knee flexion excursion (p < 0.01), five degrees greater peak trunk flexion (p < 0.01) 
and two degrees less peak ankle dorsiflexion (p = 0.01). In the ACLR group, decreased knee flexion excursion, decreased peak knee extensor 
and ankle plantar flexor moments and increased peak ankle dorsiflexion angle were associated with worse self-reported knee function and worse 
functional performance. Increasing age, increased anterior knee joint laxity, reduced knee-related confidence, and lower levels sports participation 
were also associated with worse knee joint function. 
Discussion: This is the first known study to assess the multivariable associations between landing biomechanics, demographic characteristics, 
knee impairments and knee function after ACLR. The recruitment of a representative sample of ACLR individuals yielded results that are more 
generalizable to the wider ACLR population than many previous studies. The inclusion of level of sports participation, knee-related confidence and 
knee impairments in the analyses accounted for the potential confounding effects of these variables. The findings of this study will help clinicians 
identify biomechanical factors that may predict poor knee function following ACLR, and contribute to a greater understanding of the associations 
between biomechanics, demographic factors, knee impairments and knee function after ACLR. 

211 Quadriceps and hamstring strength, control and activation after anterior cruciate ligament reconstruction: 
Relationship with knee function

L. Perraton1*    R. Clark2    S. Telianidis1    Y. Pua3    K. Crossley4    A. Bryant1    1University Of Melbourne    2Australian Catholic University 
3Singapore General Hospital    4University of Queensland

Introduction: Impairments in quadriceps and hamstring strength, control and activation are commonly reported after anterior cruciate ligament 
reconstruction (ACLR); however, the relationship between these impairments and knee joint function in representative samples of ACLR individuals 
is not well understood. Better understanding of the multivariable associations between these impairments, demographic factors and knee joint 
function after ACLR will inform the development of more effective rehabilitation approaches.
Methods: Sixty-six recreational athletes (43 males, mean age 28, range 19–39) at an average of 18 months following ACLR with a 
semitendinosus-gracilis graft, and 41 physically active control participants (25 males, mean age 26, range 18–39) were recruited. Participants 
were seated on an isokinetic dynamometer and quadriceps and hamstrings strength were assessed using maximum voluntary isometric 
contractions (MVICs) at 60 degrees knee flexion. An isometric, dynamic force matching task (5–30% MVIC) with visual biofeedback was used to 
assess quadriceps force control. Electromyographic signals from the quadriceps and hamstring muscles were used to quantify muscle activation 
strategies during the MVICs and force matching task. Self-reported knee function was assessed using the Cincinnati Knee Rating Scale (CKRS). 
Functional performance was assessed using three single leg hop tests (hop for distance, triple cross-over hop for distance and side hop tests). 
Multivariable regression analyses were used to determine neuromuscular and non-neuromuscular predictors of self-reported knee function and 
functional performance.
Results: The ACLR group demonstrated 17% lower body weight-normalised hamstrings strength (p < 0.01), 48% worse quadriceps force control 
(p < 0.01) and significantly greater quadriceps and hamstring activation during the quadriceps force control task. No significant difference 
in quadriceps strength was observed between the groups. In the ACLR group, worse quadriceps force control, greater lateral hamstring 
co-activation, female gender and lower levels of sports participation were significantly associated with worse knee function in multivariable models. 
Decreased quadriceps strength was significantly associated with worse self-reported function and decreased hamstring strength was significantly 
associated with fewer side hops performed on the involved limb in 30 seconds.
Discussion: ACLR leads to numerous neuromuscular impairments, of which quadriceps and hamstring strength, control and activation help 
explain the variability in knee functional outcomes post-operatively. The findings of this study indicate that isolated impairments in quadriceps 
and hamstring neuromuscular control are associated with worse knee function, and can persist beyond the usual rehabilitation period. 
The neuromuscular impairments identified in this study are modifiable and should be targeted in the early stages of rehabilitation. 
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212 Clinical guidelines in sports medicine: Am I reading a guideline or a consensus statement: What’s the difference? 
Does it matter?

Z. Machotka1*    L. Perraton1    K. Grimmer1    1International Centre For Allied Health Evidence (ICAHE)

Introduction: The integration of research evidence into clinical practice is one of the most challenging aspects of sports medicine. The time required 
to search library databases and read multiple systematic reviews represents a significant barrier to many clinicians. Clinical guidelines and consensus 
statements provide a summary of best practice for clinical conditions, and provide clinical recommendations. In sports medicine, the terms clinical 
guideline and consensus statement are often used interchangeably; however, important differences exist between these resources. The aims of this review 
were to quantify the number of clinical guidelines published in sports medicine journals over the last five years, and assess their methodological quality. 
Methods: In March 2014, the top ten sports medicine journals based on current impact factors were searched using the single keyword ‘guideline’. 
Peer-reviewed papers providing clinical recommendations that were described by the authors as a guideline were included. The International 
Centre for Allied Health Evidence (iCAHE) guideline checklist, which consists of fourteen ‘yes’ and ‘no’ responses, graded 1 or 0 respectively, was 
used to assess the methodological quality of each clinical guideline. 
Results: Seven guidelines were retained from a pool of 34 potentially-relevant publications. The excluded publications were experimental studies 
(n=14), expert commentaries or editorials (n=5), literature reviews (n=4) or conference proceedings (n=4). Five of the excluded publications were 
titled as clinical guidelines. The iCAHE guideline checklist scores ranged from 6 to 11. Within the seven included guidelines, the most frequently 
identified methodological problems were a failure to describe the strategy used to search for evidence, failure to critically appraise the quality of 
underlying evidence and failure to clearly link the hierarchy and quality of underlying evidence to each recommendation. 
Discussion: A limited number of clinical guidelines are available in the field of sports medicine. Existing clinical guidelines should be interpreted 
with caution because of methodological problems that were identified by this review. Consensus statements are useful resources for busy sports 
medicine clinicians; however, these resources should be subjected to the same rigorous appraisal as clinical guidelines, in order to identify areas 
where bias may potentially limit the usefulness of the recommendations. 

213 Research on the Key Technique of the Man Long Jumper Jinzhe Li in Beijing 2014 IAAF World Challenge

A. Li1*    T. Yuan1    F. Zheng1    1China Institute of Sports Science

Purpose: This paper was to research on key technique characters of long jumper Jinzhe Li in Beijing 2014 IAAF world challenge . 
Methods: Jinzhe Li’s 6 attempts in this competition was videotaped by two normal speed video cameras at 25 Hz, one camera was used as 2D 
photogrammetric techniques and the motion analyzing software named peak-motus 9.0 to research his long jump technique, and the other was 
used as measure his reality result or effective distance. 
Results: The approach maximum speed of Jinzhe Li was 11.20m/s and his average value of approach maximum speed was 11.08±0.10m/s; 
and the average value of his last two strides was 10.72±0.09m/s. The average value velocity of the touch-board instant was 10.36±0.13m/s 
and the average value horizontal velocity of the take-off instant was 9.56±0.11m/s, and the average value vertical velocity of the take-off instant 
was 3.35±0.21m/s. The average value of take-off angle was 19.50±1.22º, the maximum value of take-off angle was 21º,and the minimum 
of take-off angle was 18º.The average value of lead leg in touch-down board instant was 92.15±15.33º,the average value in upright instant 
was 39.00±9.05º,and this average angle in take-off instant was 51.21±7.09º, and the average value of take-off leg in touch-down instant was 
154.38±7.75º,and the average value of take-off leg in upright instant was158.08±6.53º, and the average value of take-off leg in take-off instant 
was 174.38±7.75º.The average value of CM height was 0.98±0.01m in the touch-down and take-off the ground in the last two stides. and 
the lowest average value of CM height was 0.92±0.01m during the 1-last stride, and the average value of CM height was 0.96±0.02m in the 
touch-down board instant, and the average value of CM height was 1.13±0.05m in the take-off instant. 
Conclusion: His maximum approach speed, and the average velocity value of the last two stride, and the speed in the touch-down instant, and the 
speed in the take-off instant were one of the best and fastest of the world-class level. And his lead leg and take-off leg technique were same good 
as the world-class. But his take-off angle was lower than the world-class, and his touch-down board ability was not accuracy, and his 1-last stride 
was much longer than the world-class, and he should low his CM height during the 1-last stride. 

214 Active By Community Design (ABCD): Evidence in action

G. Austin1    T. Bell1    M. Duncan2*    1Wide Bay Medicare Local    2CQUniversity

Introduction: Population-based approaches are an important response to addressing physical activity (PA) with strong evidence for environmental-based 
interventions. Parks are an important location in a neighbourhood for PA, with access and characteristics associated with increased levels of PA. 
The ABCD project examined the translation and implementation of best practice evidence to create supportive environments for PA, focussing on local 
parks in communities with low socio-economic status. The study examined the impact of these changes on park use and PA in two parks. 
Methods: A pre-post intervention design was implemented within two selected open spaces in Bundaberg, Queensland. Baseline measures 
included: open space audits, park observations, household survey and community open-days. Baseline data were analysed and presented to a 
project ‘design sub-committee’ to interpret into conceptual landscape drawings and construction/implementation schedules. 
Results: Park 1 baseline audit indicated the space was easily accessible, had limited facilities for PA, with overall aesthetics rated as fair with safety 
concerns highlighted regarding surveillance. Park 2 baseline audit indicated the open space was easily accessible, had very good surveillance 
and had no facilities or infrastructure for PA. Park 1 baseline observations (n=170) indicated users were mostly adults (51%) and children (35%) 
with equal gender distribution (females 51%). The main activity was walking (21%), with the majority observed as moderately active (51%) 
and sedentary (31%). Park 2, baseline observations recorded only two total park visitations. A household survey and open days identified the parks 
were not designed for the activities residents wanted and there was a lack of information on PA opportunities at the parks. Park re-designs focused 
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on maximising access, infrastructure to support PA, programs and enhancements to improve aesthetics and perceptions of safety. Preliminary 
follow-up data for Park 1 (n=360) indicate a positive response to design changes, with a significant reduction in sedentary behaviour between 
baseline (31%) and mid-point observations (21%) (p=0.03).
Discussion: The ABCD project has successfully demonstrated a process of translating evidence for PA and parks, combined with community and 
stakeholder engagement to achieve the creation of more supportive environments for PA. Local stakeholder and resident input into the design assisted 
in translating and implementing best practice evidence in ways that are likely to be accepted and used by residents, increasing the likelihood of park 
usage and PA. The impact of the changes to park visitation and PA will be presented at the conference with follow-up assessment scheduled to be 
completed in April–May 2014. 

215 Physical activity levels in older people after hospital stays and associated factors

C. Sherrington1*    1The George Institute, University Of Sydney

Introduction: Physical activity guidelines suggest that all older people should be physically active but many are not. Older people who have been 
hospitalised are likely to have particularly low levels of physical activity. Physical activity patterns and associated factors have not been well 
investigated in this population. 
Methods: This was a secondary analysis of baseline (n = 340) and 12-month follow-up (n = 312) data from a clinical trial of home exercise in 
community-dwelling older people who had been hospitalised in the 12 months prior to randomisation. Intervention group participants received 
10 home visits from a physiotherapist over the 12-month study period and were asked to exercise at home for 15-20 minutes up to 6 times 
weekly for 12 months. The control group received usual care. Physical activity patterns were assessed with the Incidental and Planned Exercise 
Questionnaire (IPEQ). Univariate linear regression models were used to assess the association between total hours of physical activity per week 
at both time points and the following factors: age, gender, co-morbidity, walking aid use, falls efficacy, history of falls, depression, cognition, 
physical performance assessed with the Short Physical Performance Battery, frailty using the Cardiovascular Health Study criteria and intervention 
group allocation. Multivariate linear regression models were used to assess the association between total physical activity and associated factors 
(p<0.2) in univariate models.
Results: Participants had an average age of 81.2 years (SD 8.0) and 70% had fallen in the year prior to randomisation. Participants reported 
undertaking an average of 18.3 hours of total (planned and incidental) physical activity per week at baseline (SD 12.3) and 30.1 hours per week 
at 12 months (SD 20.6). Univariate analyses found significantly (p<0.05) higher physical activity levels at baseline and at 12 months in younger 
people and in people with fewer comorbidities, who did not use walking aids, had less concern about falling, better cognition, were without frailty, 
and had better physical performance. Multivariate analyses found significantly (p<0.05) higher baseline physical activity levels in those who were 
younger, had less concern about falling, better cognition and better physical performance. Multivariate analyses found significantly (p<0.05) 
higher 12-month physical activity levels in those who had better physical performance and did not use walking aids.
Discussion: These results suggest that prescription of a home exercise program by a physiotherapist is not sufficient to enhance overall physical 
activity levels and suggest that physical activity programs should be targeted at older people with impaired mobility. 

216 Effect of dietary pattern and activity on lipid profiles

N. Uengarporn1*    R. Oonsivilai1    K. Posridee1    N. Sittitoon1    P. Ratanajaipan2    1Suranaree University Of Technology    2The Rowing and Canoeing Association of Thailand

Introduction: High-density lipoprotein cholesterol (HDL-C) is inversely associated with cardiovascular risk independent of other atherogenic lipoproteins 
(low-density lipoprotein cholesterol [LDL-C] and non-HDL-C). Exercise, lifestyle physical activity and/or aggressive dietary modification affects lipid profiles. 
The aim of this study was to compare different types of activities concomitant with dietary patterns on blood lipid profiles. 
Methods: Seventy-two participants were included in 4 groups of activities, 
1. 18 national rowing athletes training using mixed aerobic and anaerobic exercises, 
2. 18 training national bicycle athletes using aerobic exercise, 
3. 18 regular exercise peoples who have at least 30 minutes of moderate to vigorous exercise on most days of the week, and 
4. 18 sedentary activity people. 
Participants were trained in techniques for accurately reporting food characteristics and portion size estimations by the interviewers and they each 
recorded their dietary patterns for 3 days. 
Fasting HDL-C, LDL-C, total cholesterol (TC), and triglycerides (TG) measurements were collected. Data was analyzed using one-way analysis of 
variance (ANOVA) by means of Turkey-Kramer post-hoc test and linear regression analysis.
Results: Mean age were 21.89± 5.83, 20.71±3.62, 25.05±7.09 and 20.83±2.09 years respectively. The differences in body mass index between 
each group were not statistic significant (average 21.87± 3.56 kg/m2). Male to female ratios were the same in each group. All participants had no 
known chronic or cardiovascular diseases. The dietary pattern in bicycle athletes had the highest fat intake per day when compared with the other 
groups (37.99±6.06 % of total energy per day, p<0.05).
All participants had normal range lipid profiles for age and sex. There was no statistically significant different in TG levels. LDL-C in sedentary 
activity group and bicycle athletes were more than the others (126.55± 36.88 and 121.80±28.59 mg/dl, p<0.05). TC measurements in the 
bicycle athletes were more than other groups (205.80± 30.97 mg/dl, p<0.05). Bicycle athletes represent the highest HDL-C (83.90±12.68 mg/dl, 
p < 0.05) in spite of having the highest fat intake. 
Logistic regression analysis showed that HDL-C was positively associated with fat intake and vitamin C intake. TC was positively associated with 
protein intake and selenium intake, and negatively associated with ferrous intake. 
Discussion: Aerobic exercise on the bicycle is recommended for increasing HDL-C. Sedentary activity may induce a high level of LDL-C. We suggest 
that people couple aerobic exercise and controlled dietary fat intake to prevent cardiovascular diseases for the entire population including training athletes.
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217 Recess physical activity and perceived school environment among elementary school children

K. Ishii1*    A. Shibataf1    K. Oka1    1Waseda University

Background: School recess could be an ideal opportunity for promoting daily physical activity (PA), because children spend the greater part of their 
day at school. However, the proportion of time spent in moderate-to-vigorous-intensity PA during recess was recently found to be only 18% among 
Japanese children. Thus, effective recess-time strategies to promote PA must be identified. Previous studies in Europe and Australia found that 
recess PA was associated with aspects of the school physical environment. However, these associations may not be always matched with those of 
children, because culture or lifestyle of countries are different; therefore, the association between recess PA and perceived school environment in 
Japan must be confirmed. The present study examines the association of perceived school environment with the level of PA during recess among 
Japanese elementary school children.
Methods: Participants were 230 children from two schools in Japan. Their PA was measured using accelerometry for seven consecutive days. 
Time spent in sedentary activity or PA (light, moderate, or vigorous) during their break (25 min) and lunch recess (15 min) was determined. 
The School Physical Activity Environment Scale (which has three factors: equipment, facility, and safety) was used to investigate perceived school 
environment. Children were assigned to low or high groups for each factor depending on whether they scored above or below each median. 
An analysis of covariance, with grade as the covariate, was conducted separately for boys and girls to examine gender differences in PA between 
two groups.
Results: Data of 68 children during break and 69 children during lunch recess were available. Boys in the high-equipment group spent significantly 
more time in moderate PA (high: 1.5; low: 0.8 min), and girls in this group spent less time in light PA (9.3, 11.0 min) during lunch recess. Boys in 
the high-facility group spent significantly less time in sedentary activity (2.3, 3.9 min) and more time in vigorous PA (2.4, 1.4 min) during lunch 
recess, and girls in this group spent more time in moderate (2.1, 1.2 min) and vigorous PA (1.9, 1.3 min) during break.
Discussion: Children who perceived their school equipment and facilities to be good tended to be more physically active during recess, but this tendency 
differed between boys and girls. This finding indicates the necessity of employing different approaches to promote PA by gender. The present data may be 
useful for further intervention studies and the promotion of PA during recess.

218 How is a yoga-based fall prevention program perceived by older people?

A. Tiedemann1,2*    S. O’Rourke3    C. Sherington1,2    1The George Institute For Global Health    2The University of Sydney    3Neuroscience Research Australia

Introduction: Falls affect approximately 1 million older Australians annually. Exercise programs that train balance can prevent falls, however 
attracting older people to adhere to such programs is difficult. New fall prevention exercise modalities that are also attractive to older people are 
needed. Yoga has potential to prevent falls; a recently published trial by the authors, showed that a 12-week yoga program significantly improved 
balance and mobility. This current study aimed to determine the perceptions of older people towards the yoga-based program compared to their 
perceptions about other validated falls prevention exercise programs. 
Methods: Community-dwelling people aged 60+ years were recruited. People were excluded if: they were previous yoga participants; or suffered 
from a medical condition that precluded exercise; or had limited English. All participants completed a self-report survey (paper or web-based) 
measuring physical activity participation (measured with the Incidental Physical Exercise Questionnaire), stage of physical activity behaviour 
change (Stages of Change Questionnaire), fall-related self-efficacy (Short Falls Efficacy Scale International (Short FES-I)) and attitudes towards 
exercise (Exercise Benefits and Barriers Scale (EBBS)). Information on participant demographics and medical and fall history were also recorded. 
Participants then viewed a series of pictures and explanations illustrating the content of a) the yoga-based fall prevention program; b) the Otago 
home-based strength and balance programme; c) group-based Tai Chi. In response to each program, participants completed the Attitudes 
to Falls-Related Interventions Scale (AFRIS) to assess program acceptability and reasons for accepting or rejecting the intervention. Ratings 
of acceptability and preference were compared between the different programs and factors associated with yoga preference compared with 
preference for the other programs were identified with linear regression.
Results: The mean age of the 235 participants (69% female) was 69.4 years. 27% fell in the past year. 82 people (35%) nominated yoga as their 
program preference, 33% chose Tai Chi and 32% chose Otago. All programs were scored equally as acceptable on the AFRIS. Compared to people 
who preferred the Otago program, people who preferred yoga were younger (p=0.003), had a lower fear of falling (Short FES-I, p=0.007) and 
viewed exercise more positively (EBBS, p<0.001). No differences were found between people who preferred yoga and those who preferred Tai Chi.
Discussion: This study demonstrates that a yoga-based fall prevention program was as appealing to older people as two other established fall 
prevention programs. It also identifies some characteristics of older people who are likely to preference yoga.

219 Total and domain-specific sitting time among employees in desk-based work settings in Australia

J. Bennie1*    Z. Pedisic3    A. Timperio4    D. Crawford4    D. Dunstan5    A. Bauman2    J. Salmon4    1Institute of Sport, Exercise and Active Living (ISEAL), 
Victoria University, Melbourne, Australia    2Prevention Research Collaboration, Sydney School of Public Health, The University of Sydney, Australia    3Faculty of Kinesiology, 
University of Zagreb, Croatia    4Centre for Physical Activity and Nutrition Research, School of Exercise and Nutrition Sciences, Deakin University, Australia    5Physical Activity Laboratory, 
Baker IDI Heart and Diabetes Institute, Melbourne, Australia

Introduction: Emerging evidence suggests that individuals who regularly engage in high volumes of sitting time or other sedentary behaviours such 
as, watching TV, may be at an increased risk of all-cause and disease-specific mortality and chronic disease incidence (e.g. diabetes, cardiovascular 
disease). Sitting occurs in multiple domains and contexts, such as for work purposes, during leisure time and passive transport-related sitting (sitting in 
cars etc.). Employees in desk-based work settings are a population group who have been shown to accrued large volumes of daily sitting. However, 
among employees who commonly sit at work, the way sitting is accumulated across its multiple domains is largely unknown. The aim of this study 
was to describe the total and domain-specific daily sitting time among a sample of Australian office-based employees.
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Methods: In 2010, 316 workplaces in Melbourne, Victoria, Australia were invited to participate in the study. A total of 55 agreed (response rate 
=17.4%) and surveys were administered to 801 desk-based employees. Total daily and domain specific (work, leisure-time and transport-related) 
sitting time (minutes/day) were assessed by validated questionnaires. Differences in sitting time were examined across socio-demographic (age, sex, 
occupational status) and lifestyle characteristics (physical activity levels, body mass index [BMI]) using multiple linear regression analyses.
Results: The median (95% confidence interval [CI]) of daily sitting time was 540 (531–557) minutes/day. For total daily sitting, ~56% was 
accrued at work, with leisure-time and transport-related sitting comprising ~32%, and ~11%, respectively. Younger adults aged 18–39 years 
(median=559 minutes/day, [95% CI: 542–574]) and insufficiently active adults (median=559 minutes/day, [95% CI: 529–578]), reported the 
highest daily sitting times. In multivariate analyses, total sitting time was negatively associated with age (p < 0.001) and overall physical activity 
(p = 0.015) and positively associated with BMI (p = 0.018).
Conclusions: Desk-based employees reported high daily sitting levels, with over half of their daily sitting accrued within the work setting. 
Interventions to reduce total daily sitting time should target desk-based employees. Given the high contribution of occupational sitting to overall 
sitting-time, interventions should focus on the work setting. 

220 Active Launceston: How effective is a partnership project in increasing physical activity in a community setting?

L. Byrne1*    K. Ogden1    S. Auckland1    1University Of Tasmania

Background: Research demonstrates that the health benefits derived from a physically active lifestyle are extensive. It is accepted that inactivity is 
an important predictor of numerous chronic diseases. Active Launceston was established as a community partnership founded on understanding 
of mutual benefit, with funding organisations benefitting by its standing as a community-focussed health-promoting initiative. Active Launceston 
aims to increase physical activity participation. The initiative provides free physical activity programs and events for all abilities across the life span, 
in addition to endorsing, and guiding new and existing physical activity providers to enhance their service and connection with the community.
Methods: This research forms part of an ongoing mixed-methods evaluation of Active Launceston that has been in progress since its inception. 
Cross-sectional time-series telephone surveys were conducted to determine community participation in activity and exercise. An online survey, 
participant focus groups, stakeholder interviews and student testimonials further investigated the variety of outcomes of the partnership. 
Participation statistics and demographics were also utilised in the evaluation. 
Results: Two cohorts were randomly selected to participate in the telephone survey in 2008 (n=879) and 2012 (n=900).  Regular physical activity 
participation increased by 22.7 percentage points during this period (54.4% in 2008 versus 77.1% in 2012, p<0.0001). In addition, moderate 
level activity increased by 17.1 percentage points (56.1% in 2008 versus 73.2% in 2012, p<0.0001) and vigorous activity increased by 18.1 
percentage points (19.2% in 2008 versus 37.3% in 2012, p<0.0001). Between 2008 and 2012 Active Launceston coordinated 69 programs, 
engaged 8,240 participants, had a session attendance of 18,739 (=23,217 hours of physical activity). Focus groups and interviews identified key 
themes relating to increased engagement in exercise and activities, benefits to health, personal development, and enjoyment.
Discussion: Although data suggests that Active Launceston provides a case-study for the effectiveness of community-wide interventions in 
increasing physical activity, the initiative has not come without its challenges. These challenges include; long-term financial viability, variety of 
competing strategic directions of partners and ensuring the program does not only preach to the converted. The full evaluation demonstrates 
that by providing an outlet for social connection along with an ability to adapt and deliver a flexible model in-line with changing participation 
trends and health needs of the community was the foundation for increasing physical activity in Launceston. 

221 Embodying Cognition in the Classroom: A New Approach to Foster Physical Activity and Learning

M. Mavilidi1*    F. Paas2    A. Okely1    P. Chandler3    1Interdisciplinary Educational Research Institute, University of Wollongong    2Erasmus University Rotterdam, 
the Netherlands &Interdisciplinary Educational Research Institute, University of Wollongong    3Executive Director Early Start, Faculty of Social Sciences, University of Wollongong

Motivating children to engage in adequate levels of physical activity is an important public health priority. Regular physical activity not only has 
benefits for children’s health, but also provides important educational gains. Numerous studies have reported a positive effect of physical activity on 
cognitive functioning in general, and in particular on tasks that require effective executive functioning (e.g., attention, inhibitory control, and working 
memory). Neuroscientific research has shown that physical activity fosters learning and cognition through improved blood flow, oxygenation, and 
neural connectivity of the brain. Moreover, behavioral and developmental research has shown that involvement in specific types of physical activity 
– such as team sports – improves students’ concentration, compliance with rules, cooperative behavior, and social and intellectual skills. 
Prior research in this field has largely focused on the impact of school-based physical activity interventions targeting changes to curricula, school 
recess and class breaks, on increasing physical activity during the school day. In this theoretical review, we discuss an innovative approach based 
on the theoretical framework of embodied cognition, which advocates that body movements, such as gestures, and cognitive processes are 
inextricably bound. For example, when combined with speech, gesturing can reduce working memory load and improve learning. 
Although most studies have examined the physical activity aspect in isolation from the learning tasks, some studies have attempted to integrate 
physical activity into the learning task, for example in literacy and numeracy. However, the motivation for this integration has largely been to make 
physical activity less isolated from the learning activities, thereby saving valuable curriculum time (a key aspect in an overcrowded curriculum). In 
addition, these studies were primarily interested in effects on overall physical activity and cognitive functioning. We argue that in addition to the 
general positive effects on physical and cognitive functioning, an embodied cognition approach to integrate physical and cognitive activities will 
also result in specific positive effects on the cognitive tasks that are integrated with the physical tasks. This theoretical review examines advanced 
theories on the relationship between physical activity, fitness, and cognitive performance, and describes a general framework for intervention 
programs that use an embodied cognition perspective to integrate educational and physical activities for preschool children. Theoretical and 
neuroscientific evidence will be presented, followed by a summary of existing physical activity programs. Finally, suggestions for implementing a 
new intervention program will be further discussed.
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222 Lyrebird Exercise Classes: Going strong three years on!

B. Crawley1*    L. Cooper1    A. Wood1    D. Wright2    K. Beetson2    M. Williams1    1South Western Sydney and Sydney Local Health District, Health Promotion Service, NSW 
2Tharawal Aboriginal Corporation, NSW

Introduction: Physical activity is well established as a risk factor for many chronic diseases. In the Aboriginal and Torres Strait Islander community 
75% of people report being sedentary or engaging only in low level physical activity. Being active across the lifespan can improve quality of life and 
reduce mortality. The overall aim of the Lyrebird Exercise classes was to increase physical activity levels in a local Aboriginal community in South 
West Sydney. The objectives of the project were to: 
1. Deliver culturally appropriate physical activity programs to Aboriginal people aged 16 years and over with different fitness abilities
2. Develop a home exercise program
3. Increase the number of trained Aboriginal fitness leaders 
Methods: A coordinated program of exercise classes, specifically for Aboriginal and Torres Strait Islander people, was developed through existing 
partnerships between Tharawal Aboriginal Corporation (TAC) Health Promotion Service, SWSLHD (HPS) and the local Aboriginal community. An advisory 
group was established to engage with the local community to promote program ownership and long term sustainability. Taking into consideration and 
being inclusive of varying fitness levels, ages, social status and health status was important when encouraging whole of community participation.
Results: Over the past three years, we have been able to deliver 327 “Lyrebird Exercise Classes” to 294 Aboriginal people aged between 16–76 
years with a variety of fitness abilities. A home exercise DVD has been produced and distributed widely to encourage physical activity outside the 
classes. Informally, a number of participants have found the DVD helpful in encouraging physical activity at home. Five Aboriginal exercise leaders 
have been employed over this time. Three of the leaders have completed their Certificate IV in Fitness and we have mentored four Aboriginal 
exercise leaders to gain work experience. A specific Aboriginal Certificate III in Fitness course was offered at a local TAFE. 
Discussion: The Lyrebird exercise classes have been successful in assisting local Aboriginal community members aged 16 years and over to 
increase their participation in physical activity. The inclusive nature of the classes have allowed people of all ages and abilities to come together to 
exercise. The process we used to develop the classes has been successful with growth in participant numbers over the past three years and long 
term community engagement. Long term investment and sound partnerships play a key role in this program.

223 The feasibility and acceptability of questionnaires and accelerometry for adults with mental illness

J. Chapman1*    W. Brown1    N. Burton1    1The University Of Queensland

Introduction: Physical activity (PA) and sedentary behaviour (SB) are commonly assessed using questionnaires and accelerometry. The aim of this 
study was to assess the feasibility and acceptability of these data collection methods for non-institutionalised adults with mental illness. 
Methods: Participants were recruited from hospital outpatient clinics and community-based mental health organisations in Brisbane, Australia. 
Participants completed self-administered questionnaires on PA and SB, and a subgroup wore an accelerometer 24 hrs/day for seven days and 
completed an activity diary each day. Participants rated the ease/difficulty of completing these tasks, and additional questions about how they 
engaged with the accelerometer/diary study. Recruitment numbers, attrition, adherence to the study protocol, data outliers, and participant 
feedback were also examined. The ease/difficulty ratings were compared between study components using Wilcoxon sign rank tests, and between 
participants with high and low distress using Mann-Whitney U tests. 
Results: Of those invited, 43% consented to the questionnaire and 79% consented to the accelerometry. Of those who consented, 22% of the 
questionnaire participants withdrew or were unable to be subsequently contacted, and 12% of the accelerometer participants withdrew; 142 individuals 
completed the questionnaires, and 99 completed the accelerometer study. About a quarter (23%) of participants requested assistance to complete the 
SB questionnaire compared with 1% for the PA questionnaire. Participants found it more difficult to report sitting than reclining time (p<.0005) or physical 
activity (p<.0005), and more difficult to report reclining time than physical activity (p=.017). Participants with high distress found it more difficult than 
participants with low distress to report sitting time (p=.006) and physical activity (p=.036). For the accelerometer study, 81% met wear time criteria; the 
median wear time for valid days was 12.7 hours, which was 97.7% of reported day time. Participants found it more difficult to wear the accelerometer 
while sleeping than during the day (p<.0005), and to record sitting time than reclining time in the diary each day (p=.009). 
Discussion: In general, questionnaires were rated as more difficult than diaries, and diaries were rated as more difficult than accelerometry. 
These results suggest that for adults with mental illness, accelerometry is more feasible and acceptable for assessing SB than questionnaires 
and activity diaries. Questionnaires are feasible to assess PA; however, this method may be more difficult for people experiencing high distress.

224 “He’s my step Dad but has earned to be my Dad for me because he plays with me”. Cross-generational physical 
activity: The experiences of children & parents

K. Freire1*    J. Coyle1    R. Pope2    1Charles Sturt University    2Exersafe Pty Ltd

Introduction: Relatively little is known about how and why parents and children perform physical activity together. When cross-generational physical 
activity has been considered, it has generally been from an individual perspective. Most studies have examined cross-generational physical 
activity’s effect on the physical activity level of the child. The lack of consensus in the literature may reflect a lack of understanding of the complex 
nature of cross-generational physical activity. The nuances of the phenomenon of cross-generational physical activity require further exploration 
from both a child and parent perspective. The aim of this study was to increase understanding of cross-generational physical activity through an 
exploration of the experiences of primary school aged children and their parents. The presentation will focus on the child participants’ responses.
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Methods: This study used a qualitative design informed by hermeneutics to interpret data from Year 5 and 6 children and parents. Participants 
were involved in a series of semi-structured focus groups, family unit interview and individual interviews. Thematic analysis used to interpret the 
data. A broad definition of physical activity was utilized with categories of ‘transport’, ‘exercise and sports’, ‘recreational activities’ and ‘helping at 
home’ employed to help participants consider all intensities and types of physical activity.
Findings: Themes specific to children or parents, as well as common themes were identified. Common to both child and parent participants were 
the social aspects of cross-generational physical activity including ‘spending time together’ and ‘fun’. Child only themes included: ‘bench marking 
of physical abilities against their parents’. 
Conclusion: The current findings highlight the complex nature of the cross-generational physical activity relationship between parents and children 
and sheds light on differences and commonalities in the experience for the two generations. In particular, the findings elucidate the role of 
cross-generational physical activity in strengthening child-parent relationships, enabling benchmarking of physical abilities, and providing physical 
activity opportunities for parents and children. This provides insight, previously unknown, into how and why children and parents perform or do not 
perform physical activity together which can be used to inform development of public health policies and campaigns.

225 Nurses’ lifestyle behaviours, health priorities and barriers to living a healthy lifestyle

T. Kolbe-Alexander1,2*    L. Phiri2    C. Draper2    E. Lambert2    1University Of Queensland    2University of Cape Town

Introduction: The workplace is a setting with the potential for reaching large numbers of people, with positive impacts on health status. 
Previous research suggests that nurses have an increased risk for non-communicable diseases (NCDs). Therefore the aim of this study was to 
determine the health concerns, priorities and barriers to living a healthy lifestyle among nurses and hospital management staff working in public 
hospitals in the Western Cape, South Africa.
Methods: All the nurses employed at the five participating hospitals were eligible to participate in the research study. Five focus groups were 
conducted with the day shift (n=36), and seven focus groups were conducted with the night shift (n=57) nurses. In addition, 7 key informant 
interviews were conducted with the Nursing Managers from the hospitals. Guiding questions were used to gain insight into nurses’ health 
concerns, lifestyle behaviours and current worksite health promotion programmes (WHPPs). Data were analysed using thematic analysis with 
the Atlas.ti Qualitative Data Analysis Software.
Results: Weight gain and living with NCDs such as hypertension were the main health concerns identified by the nurses. The nurses suggested 
that being overweight had a negative impact on their occupational tasks and requirements. In addition, both management and nurses perceived the 
hospital as a stressful working environment. Lack of time was the main barrier to healthy eating and regular physical activity. Another barrier that 
nurses identified was the hospital environment, where for example, the canteen did not offer healthy food options. The most commonly delivered 
WHPPs included opportunities for telephone-based counseling and advisory services, and an online employee wellness programme. Wellness days, 
which included blood glucose, cholesterol, blood pressure and Body Mass Index measures, were also frequently reported. Both day and night shift 
nurses were interested in WHPP that provided opportunities for physical activity in addition to stress management programmes and support groups. 
The managers were interested in interventions that promoted team building and addressing cultural diversity.
Discussion: Both the risk of NCD’s and exposure to infectious disease remains a concern in this working population. Our findings highlight the need 
for WHPPs in hospitals that support nurses in managing stress and controlling their weight, as well as transforming the work environment to facilitate 
healthy lifestyles.

226 Shifting Gears: Physical inactivity, unhealthy diet choices and chronic disease risks in Australian truck drivers

N. Gilson1*    T. Pavey1    C. Vandelanotte2    M. Duncan2    O. Wright1    S. Gomersall1    S. Trost3    W. Brown1    1The University Of Queensland 
2Central Queensland University    3Queensland University of Technology

Background: Shifting Gears is a joint Australian, State and Territory funded lifestyle initiative that targets active living and healthy diets in truck 
drivers. This study examined the prevalence of inactivity, unhealthy diet choices and other chronic disease risk factors in drivers who completed 
the baseline phase of the initiative (September-December 2013).
Methods: Prior to implementation of a smartphone intervention, 34 local delivery and 10 long haul drivers (all men; 47.5±9.8 years) provided 
signed, informed consent and individually met with a researcher at their depot to complete; a standardised health survey (physical activity, 
diet choices, smoking status, alcohol consumption, sitting time; perceived general health; key demographics); and a physical examination 
(height, weight, waist circumference and blood pressure). Descriptive statistics were used to evaluate the prevalence of behavioural and physical 
risk factors, relative to recognised health guidelines. 
Results: Three quarters of drivers (73% [n=33]; median of 249 [IQR=566] MET.mins.week-1) were classified as inactive (<500 MET.mins.
week-1) and 88% (n=39) chose food/drink options high in fat and/or sugar (e.g. fried food or full sugar soft drinks) at least once a day. For other 
behavioural risk factors; 24% (n=11) of drivers smoked; 40% (n=18) did not meet daily recommendations for alcohol consumption (<2 standard 
drinks/day); and on average drivers sat for 9.1±2.5 hrs/workday. Most drivers rated their general health as good-to-excellent (77% [n=33]), 
although physical examinations indicated that the majority had weight related issues for BMI (30% [n=13] overweight [25–29.9 kg/m2]; 64% 
[n=29] obese [≥30 kg/m2]; group mean of 33.8±6.3 kg/m2) and waist circumference (80% [n=36] at high risk of chronic disease [≥94 cm]; 
mean of 113.7±13.3 cm). The prevalence of systolic (≥140 mm Hg) and diastolic (≥90 mm Hg) hypertension was 49% (n=22; mean of 
142.5±16.1 mm Hg) and 38% (n=17; mean of 87.3±10.6 mm Hg) respectively.
Discussion: Chronic disease risk is high in this sample of truck drivers and notable differences exist between self-perceived and actual health 
status. The findings provide strong support for implementation and evaluation of the intervention phase of Shifting Gears, which will aim to 
encourage and support active living and healthy diet choices in drivers through smartphone technology, self-regulation and social connectivity. 
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227 Physical activity patterns and perceptions of male transport drivers working in regional Australia

J. Wong1,2*    N. Gilson1    W. Brown1    1University of Queensland    2Deakin University

Background: In Australia, 46% of transport workers are over 45 years old and 70% have increased health risk due to large waist circumference 
and being overweight or obese. This puts them at a greater risk of developing chronic disease than workers from other industries. The aim of this 
study was to objectively measure physical activity (PA) patterns and sedentary time, and explore perceptions of workplace PA opportunities in 
regional male transport workers.
Methods: Twenty eight drivers (52.4±9.69 years) working at a bus company in South East Queensland, Australia were recruited for this 
multi-method study. Accelerometers (n=23) were used to measure the proportion of time spent in sedentary (<150 cpm), light (151–2,689 cpm) 
and moderate+ (≥2,690cpm) intensity categories. Paired sample t-tests were used to evaluate differences between categories on a workday/
off-workday (n=16), and during work/non-work time (n=15). In addition, interviews were conducted with 28 drivers and six managers to explore 
perceptions and ideas that related to workplace PA opportunities.
Results: The proportion of sedentary time was significantly higher on off-work (64% of wear time) than work (52%) days (p<0.05), while the 
opposite was the case for light intensity time (off-workday=33%; workday=44%; p<0.05). On workdays, the proportion of sedentary time was 
significantly lower when employees were working (44%) than when they were not working (60%; p<0.05). No significant differences were found 
for time spent in moderate+ PA. Interview data indicated that PA opportunities (walking club and corporate gym membership) were being adopted 
by some drivers. However, at this depot, perceived health issues, and organisational barriers (shift work and irregular driving routines), tended to 
preclude some drivers from engaging with these opportunities.
Discussion: The findings contest the notion that a sedentary occupation such as driving necessitates an inactive work environment. Transport workers 
are a subgroup of men whose workplace context can provide opportunities for both incidental and structured PA promotion; interventions that promote 
organisational support to overcome shift work time pressures may be particularly effective at promoting structured PA in this high risk group of men.  

228 Athletes Responsibilities and Social Change

I. Mokhtari1*    1Sport Organization , Municipality Of Tehran

One of the human’s natural needs is desire for recreation and sport, which is combined with his nature, and always has existed in his life, from 
beginning to end.
Sport recreation is a good chance to solve most of the social problems, which helps governments in this field and it is an excellent chance to assist 
governments. Based on the needs of whole society and their request from municipal management, this field needs a multidimensional standpoint 
so that it can conduct sport culture among the society.
Introduction : Sport recreations are highly effective in creating happiness and esprit, and not only lead human to innately feel satisfied, but also 
externally have social effects. In addition, from a religious point of view, a balance between body and soul is sought, and its arrangement causes 
society’s health.
The skill in municipal management is to provide participation of citizens in sport. 
Considering change in people’s taste and interest, sport infrastructures and places, age pyramid as well as evolution in recreations along with 
modern and new methods like computer games, all indicates that a creative and effective social participation should be created.
By creating motivation and participation of citizens, they get attracted to sport recreations which brings healthy and active life style and declines 
governments’ costs in affairs related to society’s health.
Main body: In Tehran, our organizational movement is toward planning and making decisions in order to generalize sport recreations, this task has 
been performed by providing 230 kinds of sport activities including native and local games, modern sport recreations, and park games.
The necessity to expand public sport in order to create an effective and healthy society has persuaded Tehran’s municipality’s sport organization to 
perform its plans to advance citizenship sport , improvement positive social change, based on expansion of sound recreations toward spirituality.
In this field the following detailed issues are taken into consideration:
1. The effect of sport on making people sociable by changing the attitude, promoting the skills, and human and social ideal behavior.
2. The effect of sport on personal growth, which causes the talent to flourish, keeps the mood in high position, and brings self confidence.
3. The effect of sport on personal morals and observing others’ rights which promotes human features and brings good words and morality.
4. The effect of sport on reducing depression and anxiety, which prevents engaging the mind with negative thought.
5. The effect of sport on society’s culture.

229 The relationship exercise habits and sleep in community-dwelling people

Y. Kitabatake1*    C. Wakabayashi1    H. Nobuhara1    H. Sakai1    1Saitama Prefectural University

Background: Recent reports produced in Europe and the United States show that physical activity may improve quality of sleep, especially sleep 
disorders such as insomnia. Exercise, however, has not yet met established efficacy standards although some studies have shown improvements 
in sleep disorders with exercise. In Japan, there is a lack of evidence regarding the effects of exercise on sleep disorder and insomnia. We need 
data examining whether physical exercise improves sleep disorders. The number of people suffering depression has increased in Japan and 
previous studies have reported that insomnia is considered to be a risk factor leading to depression. We hypothesize that physical exercise 
improves sleep quality and reduces sleep complaints. 
Purpose: The purpose of this study was to examine the relationship between physical exercise habits and sleep patterns in community-dwelling 
people using a random sampling method. 
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Methods: This study was cross-sectional with 2104 subjects (male n= 975, mean age 49 years, female n=1129, 49 years) in community-dwelling 
people. The following information regarding exercise habits was gathered via a questionnaire: how often do you do exercise more than 30 minutes? 
The subjects selected the following answers: more than 3 times/week, or a few times/week, or a few times/month, or almost never. Over the course 
of the past two weeks, how often do you have the following problems? Q: Have difficulty falling asleep/have difficulty keeping asleep/oversleep. 
The subject selected answers from the following: Never, a few days, four out of seven, almost every day. A few days, four out of seven, almost every 
day per week define as having a sleep disorder. To examine the association between exercise habits as the independent variable and status of sleep 
as the dependent variable, odds ratios (ORs) and 95% CIs were calculated using multilevel logistic regression analysis (Covariate; age, BMI, history of 
disorder, history of education, smoking, drinking, depression and region). 
Results: The sleep disorder shows 47% in male and 55% in female. The decrease in exercise habits increased the odds of sleep disorder in female 
(a few time/month 1.8(1.2–2.8), almost never 1.6(1.1–2.2), as the reference more than 3 times/week).
Discussion: These results suggest that exercise may be effective in producing sound sleep. We further posit that exercise may prevent depression 
via the improvement of sleep. However, this study data doesn’t necessarily indicate a causal relationship. We must, therefore, conduct a data 
longitudinal study to confirm the relationship between exercise habits and sleep. 

230 Exploring obesogenic environments: the design and development of the migrant obesogenic perception of the 
environment questionnaire (MOPE-Q) using a sample of Iranian migrants in Australia

M. Delavari1*    A. Larrabee Sønderlund2    D. Mellor3    M. Mohebbi4    B. Swinburn5    1WHO Collaborating Centre For Obesity Prevention, Faculty of Health,  
Deakin University    2School of Psychology, College of Life and Environmental Sciences, The University of Exeter    3School of Psychology, Faculty of Health, Deakin University 
4Biostatistics Unit, Faculty of Health, Deakin University    5School of Population Health, University of Auckland

Background: Although there are a number of studies examining the effect of migration on obesity, these studies tend to focus on the role of 
acculturation in this relationship. However, there are indications that the change in environment may also be an important factor. Indeed, there is a 
considerable lack of psychometric tools designed to assess the association between environment and health behaviour. The current study aimed 
to assess the literature on the link between environment and health for migrants, and on the basis of this information, design and develop the 
Migrant Obesogenic Perception of the Environment questionnaire (MOPE-Q). The MOPE-Q is the first comprehensive measure of the impact of 
environmental factors on migrant health behaviour related to physical activity, food habits and body image concern, as well as weight change. 
Methods: Using a systematic approach, an initial pool of items for the questionnaire was developed and refined on the basis of rigorous content 
and face validity assessments and factor analysis. Further, reliability tests and test re-test studies were undertaken. Differences between Iranian 
and Australian environmental factors as they relate to obesogenic behaviour were explored using the developed measure. 
Results: A total of 36 items were developed for the MOPE-Q. The final questionnaire consisted of four distinct subscales pertaining specifically 
to the Australian environment and five subscales pertaining to the Iranian environment, accounting for 59% and 63%, respectively, of the total 
variance in obesity rates. Data suggests that the MOPE-Q is a reliable and valid self-report measure for assessing the relationship between 
environmental factors linked to obesogenic behaviour for this particular migrant group. The emphasis on physical activity environments and 
government liveability policies in Australia as important influences on healthy weight behaviour in Australia was notable. By contrast Iran was 
perceived by most as an environment promoting physical inactivity.
Conclusion: The variations in environmental factors linked to obesity behaviour between home (Iran) and host (Australia) countries have been 
incorporated into the MOPE-Q instrument which has shown good psychometric properties. The MOPE-Q can be adapted and applied to other 
environments and populations to help explain changes in diet, physical activity patterns and body weight in migrant groups as they acculturate.

231 Physical Activity in Thailand: The general situation at National Level

P. Katewongsa1*    Y. Sawangdee2    C. Yousomboon3    P. Choolert4    1Mahidol University    2Institute for Population and Social Research

Introduction: Since 2010, Thai Health Promotion Foundation has declared to promote physical activity among Thai population by granting several 
projects on public campaign at national level and implementation program at the local level in every regions of country. Most of the projects are 
mainly focused on toward increase in the perception, attitude, and practice, on physical activity in all Thai population. After years of implementation 
under Thai social context, it is important to monitor the successful of the programs implemented in Thailand.
Methods: This study employed data from “The Project of Thailand Physical Activity Surveillance System” supported by Thai Health Promotion 
Foundation. This project is a longitudinal survey with panel data design collected during 2012–2014. 
The samples of 7,333 cases were follow-up of physical activity data by using The Physical Activity Questionnaire v.2 (GPAQ2) as the tool for the 
data collection.
Results: Data in 2012 indicated that 66.3% of the whole populations in Thailand have sufficiently moderate to vigorous physical activity, and it 
is increasing into 68.1% in 2013. About 75.7% of People who participated in activity promoted by Thai Health Promotion Foundation working 
network have sufficiently physical activity, while 66.4% of people who never participate have sufficiently physical activity. Result of the mean 
difference in physical activity minute a week testing by independent sample t-test statistic comparing between these two groups found that there 
are significantly different between them, which people who participated in activity by Thai Health Promotion Foundation would more likely to have 
more minute for physical activity in a week than others (t= 2.487***)
Conclusion: According to the findings, it can be summarized that the result of public campaign and implementation can increase the physical 
activity practice among Thai population. However, in the areas that have implementation would have more increment level than others. For this 
reason, the promotion of physical activity at local level should be considered. 
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232 Risk Factors of Diseases Associated with Sedentary Lifestyle Among Saudis in Makkah, Saudi Arabia

T. Albakry1*    1Umm AlQura University, Saudi Arabia

Background: The aim of this study was to identify the prevalence rates of obesity, overweight, smoking, nature of health-enhancing physical activity, 
prevalence rates and nature of diseases associated with sedentary lifestyle and their association with obesity and participation of physical activity. 
Methods: A sample of Saudi adults participated in this study (n=1885 males) and (n= 868 females), with a range of age between 18–60 years, 
living in Makkah. 
Results: The results showed that the prevalence rate of obesity and overweight was 49.11 %, (44.13% for males & 59.9% for females). In addition, 
the study showed that there was a significant increase in the prevalence rates of obesity and overweight for males and females especially for 
those who are 36–40 of age and over for both genders. As for smoking, the prevalence rate was 23.53 % (30.23% for males & 8.98% for 
females). However, the prevalence rate of smoking for both genders decreased as age increase. Furthermore, the study revealed a considerable 
increase in lack of exercise with a percentage of (50.19 %, 47.58 % and 55.87 %) respectively, whereas the prevalence rate of physical inactivity 
of females was higher than the male’s in all age stages with the exception of age stages (26–30 yrs) and (56–60 yrs), which were in favor of 
females. Moreover, the study showed that the most widely spread diseases associated with sedentary lifestyle are Low back pain (20.55%), 
Diabetes (12.16%), Rheumatism and Joints diseases (9.51%), Blood Pressure (8.28%) and Cardiovascular Diseases (2.50%). The prevalence rate 
of diseases associated with sedentary lifestyle for the entire sample amounted to 31.31%, whereas the prevalence rates of such diseases were 
higher in females (46.54%) compared to males (24.29%). Lastly, results revealed that there is a vivid association among obesity, lack of exercise 
and diseases associated with sedentary lifestyle. 
Discussion: The results indicate that there is an increase in the risk factors contributing to the injury with cardiovascular diseases in Saudis living 
in Makkah. Thus, health, education and media awareness are required with an extra effort in order to develop a national strategy to combat the 
spread of these factors, especially among the youth of Saudi society. 

233 A sceptic’s introduction to physical literacy: Is it new? Is it science? And is it worthy of study?

R. Keegan1*    1University Of Canberra

Introduction: Physical literacy has recently been defined as “the motivation, confidence, physical competence, knowledge and understanding 
to value and take responsibility for maintaining purposeful physical pursuits throughout the life-course.” The concept has gained traction with 
established programs in Canada, England, Wales and Scotland, and increasing interest in Australia. However, questions remain as to whether 
physical literacy offers a conceptual framework of any additional value to other approaches, such as fundamental movement skills, motor 
competence, or pedagogical approaches (e.g., Teaching Games for Understanding). The language and philosophy of the approach can also cause 
consternation, as they are quite unusual and/or unfamiliar. Against this backdrop, there are valid questions as to whether it is worth investing 
resources and effort to the study of a construct that is often viewed as either ‘nothing new’, or too nebulous and ill-defined to act upon. 
Methods: A narrative review was conducted, deploying a comprehensive search of databases and the wider internet, seeking to identify: (a) the core 
components of the physical literacy concept; (b) testable hypotheses of the theory; (c) points-of-difference versus other approaches; and (d) programs 
attempting to promote physical literacy. 
Results: Physical literacy remains a ‘contested concept’, with small modifications to the definition occurring as recently as January 2014. However, 
at its core the approach seeks to establish a firm base in the philosophy-of-science (i.e., phenomenology), and it can offer testable predictions for 
researchers – which are detailed in the presentation. Points-of-difference include the addition of motivation and confidence to the core idea of 
motor competency, and a focus on individualized ‘journeys’ versus normative benchmarking. Programs to promote physical literacy were identified 
in Canada, the UK, New-Zealand, the USA, and more recently Australia.
Discussion: Despite a common definition, firm philosophical base, and clear, testable hypotheses, the concept remains largely under-utilised 
and subject to cynicism. To some extent, this may reflect the apparent tendency for intervention programs to be launched before pausing to 
establish the key points of difference versus other approaches, or be consistent across international boundaries. Likewise, a stronger scientific 
evidence-base would also assuage concerns and criticisms of the physical literacy approach. Best-practice recommendations are the offered 
for any programs attempting to research and/or promote physical literacy in an Australian context. Overall, however, physical literacy holds the 
potential to contribute meaningfully to research and policy, by addressing the complex and interdependent physical, psychological and social 
needs of those engaging in physical activity. 

234 Teachers’ perceptions on supporting participation in physical education at school in students with Type 1 diabetes

F. MacMillan1*    A. Kirk2    N. Mutrie3    1University of Western Sydney    2University of Strathclyde    3University of Edinburgh

Introduction: Type 1 diabetes (T1D) is one of the most common chronic conditions in youth. Youth with T1D can have poorer health than their peers 
without diabetes and if the condition is not managed effectively complications of diabetes can develop. Regular participation in physical activity can 
improve health outcomes in youth with T1D. Some studies have found youth with T1D do not meet the physical activity recommendations and/or 
that they are less active than their peers without diabetes. Little is known about how to support physical activity participation in youth with T1D at 
school. This study explored physical education (PE) teachers’ experiences, attitudes and views of PE participation in students with T1D. Specifically, 
facilitators and barriers to PE participation are presented.
Methods: Four focus groups were conducted with 13 primary (4–11yrs) and 7 secondary (12–18yrs) PE teachers. The schedule explored perceived 
facilitators to be active; and available support, perceived needs and what teachers perceive could help encourage PE participation in students with 
T1D. Discussions were audio-recorded, transcribed and thematically analyzed.
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Results: Teachers felt one of the most important facilitators of PE participation was good communication and planning. Communication was viewed 
as most necessary between teachers and students (to ensure the individual felt safe in the PE environment) but was also required between teachers 
and parents (to allow parents and children to plan ahead for effective diabetes management). Teachers also felt that the students’ attitudes towards 
physical activity were a strong facilitator. Overall, teachers felt there was a lack of diabetes education during their training. In addition primary 
teachers expressed a feeling of limited communication and support from parents and schools. Some schools had medical registers and individual 
child management procedures and in some instances teaching assistants were available to support the child. This was viewed as beneficial because 
the teacher was relieved of some responsibility. Although most teachers wanted more diabetes training some recognized the lack of time available. 
Suggestions for support included: a good practice network resource; knowledge exchange with professionals; basic information delivered as a lecture; 
or training at university/college.
Discussion: Teachers should focus on communication with students, their parents and the school to support PE participation for students with T1D. 
Individuals with a negative attitude towards physical activity participation may require additional support and encouragement for participation in PE. 
To improve teachers’ confidence when working with those with T1D, training or an information/best practice resource is recommended. 

235 The accessibility, relevance and practicality of the AFL concussion guidelines: What do community players think?

P. White1*    A. Donaldson1    S.J. Sullivan2    S. Bekker1    C.F. Finch1    1Australian Centre For Research Into Injury In Sport And Its Prevention (ACRISP)  
Federation University Australia    2School of Physiotherapy University of Otago

Background: The need for accurate diagnosis, management and appropriate return-to-play decisions following a concussion in sport has prompted the 
dissemination of evidenced-based guidelines to assist in managing this condition. The Australian Football League (AFL) has developed sport-specific 
concussion guidelines and disseminated them to community clubs through their website. As a means of determining potential facilitators of, and 
barriers to, following these guidelines at the community level, this study assessed how community Australian Football (AF) players, as the target 
end-users and beneficiaries of the AFL concussion guidelines, perceive the accessibility, relevance and practicality of the AFL concussion guidelines.
Methods: Focus group sessions were held with three groups of six senior community AF players (n = 18). The players were recruited from 
clubs in the Ballarat Football League and focus group sessions were conducted before the end of the 2012 playing season. Each discussion 
was approximately 30-minutes duration. Players were provided with a copy of the AFL concussion guidelines prior to the focus group session 
and encouraged to examine them. Discussion focused around players’ views of the advantages/disadvantages of the guidelines; what groups/
individuals would/would not support the guidelines; and what factors/circumstances would make it easier/more difficult for players to follow the 
guidelines. The focus group sessions were audio recorded and professionally transcribed. Electronic copies of the transcripts were imported into 
QSR NVivo 7TM software for thematic analysis. 
Results: Barriers to following the guidelines were identified around the themes of ‘wanting to play’ and ‘wanting to win’. A lack of resources 
and problems associated with practicality, particularly in relation to the stepwise return-to-play, were also identified. Consistent application of 
the guidelines across clubs “same information at the same time” and a conscious effort to inform players of the guidelines and expectations 
surrounding them were identified as facilitators of guideline use. 
Discussion: A “wanting to play at all costs” culture was identified by the players and it was clear that this drives how they would accept advice 
on returning to play following a concussion. Players expressed a desire to be well informed and to understand the expected pathways if they 
were concussed. Players expect that clubs would play an important role in disseminating and implementing the guidelines. As such, the club’s 
administration, and not just its coaching and training staff, is seen by them as a key contributor in creating the culture that will ensure the 
success of the guidelines. 

236 Descriptive epidemiology of objectively measured sedentary time among Japanese adults

K. Oka1*    K. Ishii1    A. Shibata2    1Waseda University    2University of Tsukuba

Background: The present study described the pattern of objectively measured sedentary behaviour among Japanese adults.
Methods: A population-based cross-sectional postal survey was conducted for 3000 adults aged 40–64 years living in one Japanese city. 
Accelerometer (Active Style Pro, Omron) was utilized to derive sedentary, light intensity (LPA) and moderate-to vigorous-intensity of physical 
activity (MVPA) time. The accelerometer was worn on the left hip during waking hours for 7 days. Non-wear time was defined as intervals of at 
least 60 consecutive minutes of 0 counts, without allowance for up to 2 min of observations of some limited movement within these periods. 
Sociodemographic attributes (e.g. sex, age, marital status, educational attainment, working status, occupational type) and BMI were self-reported 
in the questionnaire. Within 410 responders, a total of 376 (men: 41.2%; 52.3±7.0 years), wearing accelerometer with at least four valid days 
(10+ hr of wearing), including at least 1 weekend day, were included in the analyses. Mean percentage of wearing time spent in sedentary 
behaviour (%) and total time spent in sedentary behaviour (minutes/day) were compared across gender, age categories (40–49, 50–59, 60–64 
years), occupational type, and BMI status (>25 kg/m2).
Results: Within accelerometer wear time (15.6±1.6 h/day), 45.6% (6.01±1.65 h/day) was spent sedentary, and 8.4% (1.12 ±1.02 h/day) was spent 
in MVPA. Adjusting for wear time and other subgroup characteristics, total sedentary time in men (47.9±14.4% of wear time, 6.06±1.84 hr/day) 
were higher than in women (43.8±11.0% of wear time, p=0.003; 5.96±1.51 hr/day; p=0.031). Desk-based office workers (53.2±10.7% of wear 
time, 6.76±1.49 hr/day) were also most sedentary compared with any other occupational types (standing-based occupation: 37.2±10.5% of wear 
time, 5.11±1.52 hr/day; walking-based occupation: 40.6±10.9% of wear time, 5.43±1.62 hr/day; heavy physical work: 34.2±9.6% of wear time, 
4.64±1.14 hr/day; p<0.000). However, there were no significant differences in total sedentary time among age categories (40–49 years: 45.0±12.7% 
of wear time, 5.89±1.62 hr/day; 50–59 years: 46.2±12.6% of wear time, 6.14±1.71 hr/day; 60–64 years: 44.7±12.7% of wear time, 5.88±1.61hr/
day; p>0.05) and BMI status (<25kg/m2: 45.0±12.1% of wear time, 6.06±1.65 hr/day 25+kg/m2: 47.1±14.9% of wear time, 5.76±1.68 hr/day ;p>0.05).
Discussion: The present study first provides a detailed analysis of sedentary behaviour patterns among a sample of Japanese adults. Japanese 
middle-aged adults spent about half of waking time in sedentary behaviour. The patterns of sedentary behaviour appear to be different by gender 
and occupational types. 
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237 Incidence and severity of injury in elite junior Australian football players over the preseason

T. Lathlean1*    P. Gastin2    C. Finch3    M. Stevenson1    1Monash Injury Research Institute (MIRI), Monash University, Melbourne, Australia    2Centre for Exercise and Sports Science, 
School of Exercise and Nutrition Sciences, Deakin University, Burwood, Australia    3Australian Centre for Research into Injury in Sport and its Prevention (ACRISP), Federation University, 
Ballarat, Australia

Introduction: The preseason period of the Australian Football season presents an opportunity for under-18 AF players to maximise physical adaptations 
from training, but whilst avoiding injury. The aim of this study was to describe the epidemiology of injuries over 14 weeks of the 2014 preseason in elite 
junior Australian football (AF) players.
Methods: Over the 14 weeks of the 2014 under-18 state league preseason, club medical staff entered data on all injuries that occurred during training 
or a practice match in an online injury surveillance system (either an internal club database or using Microsoft Excel spreadsheets). Injuries were 
defined diagnosed by medical staff, and defined as those ‘resulting in modified training’. Outcome data included the number of injuries across the 
preseason period and were recorded as the number of injuries. These were then presented as a rate per 1000 training hours. Injuries were also 
recorded according to injury site, type and severity as the time lost due to modified training.
Results: In total, there were 175 injury events across 90 players over the 14 weeks preseason period. For 6579.5 hours of training and match 
exposure, this represents an injury incidence of 26.6 new injuries per 1000 hours. The thigh (8.2 per 1000 h, 30.9%) was the most common site 
for injuries, followed by ankle/foot (3.3 per 1000 h, 12.6%), knee (2.9 per 1000h, 10.9%) and pelvis/low back (2.9 per 1000 h, 12.6%). The most 
common types of injuries were of the joint (7.0 per 1000 h, 26.3%) and those classified as ‘injuries to the muscle’ (9.4 per 1000 h, 35.4%), 
which included muscle tightness, cramping and spasms. Injuries over the preseason consisted mostly of those considered ‘mild’ (1 to 7 days) 
in severity (16.1 per 1000 hours, 60.6%).
Discussion: To date, there has been a limited amount of research undertaken to prospectively describe injury epidemiology at the elite junior level. 
The findings of this study relating to injury type and body location are consistent with previous studies investigating load and injury, with thigh 
injuries (including hamstring strains) being those most commonly reported. This paper further outlines the injury outcomes, particularly the severity 
of injuries and time that the players take to return to full training activity. 

238 Sports injuries in physical education teacher education students

A. Van Beijsterveldt1*    S. Bliekendaal2    M. Brink3,4    J. Stubbe4    1Netherlands Organization For Applied Scientific Research (TNO), Department of Life Style,  
Leiden, the Netherlands    2Amsterdam University of Applied Sciences, School of Sports and Nutrition, Amsterdam, the Netherlands    3University of Groningen,  
University Medical Center Groningen, Center for Human Movement Sciences, Groningen, the Netherlands    4Hanze University of Applied Sciences Groningen,  
School of Sports Studies, Groningen, The Netherlands

Introduction: Sports injuries are highly disadvantageous for Physical Education Teacher Education (PETE) students, since they can lead to physical 
discomfort and absence from sports classes. The purpose of this study is to investigate the magnitude of the injury problem in PETE students and 
to explore risk factors for sustaining an injury. 
Methods: During the first 2 semesters of the study year, 278 Dutch freshmen PETE students filled in the OSTRC Overuse Injury Questionnaire on a 
weekly basis to monitor injuries and illnesses. Furthermore, after each semester of 10 weeks all students were asked to retrospectively report all 
time-loss injuries. 
Results: During the 5 months follow-up period students reported on average 414 minutes of intracurricular and 276 minutes extracurricular sporting 
time. A total of 2071 online questionnaires were filled in by 258 students. In 76% of the cases no (problems by) injuries, illnesses or health problems 
were reported. In the other 479 questionnaires students reported one or more consequences on sporting participation or performance because of all 
types of problems. The reported injuries, illnesses or health problems led to difficulties during sports (23%), reduced sports activity (21%) and reduced 
sports performance (24%). Also symptoms/health complaints were experienced (15%). The average weekly severity score of all reported problems 
was 32 (on a 0-100 scale). Students with a history of mild injury (> 8 days) had a greater change of suffering an new injury during their study than 
those without injury history in the past year (p=0.04). Also students with an injury at the start of the study year were more prone to a new injury in 
comparison with non-injured students (p=0.01). None of the other factors were identified as significant risk factors for sustaining an injury. In total, 
197 time-loss injuries were reported by 144 students. Injury time loss ranged from 1 to 44 days, with a median of 6 days, for students who already 
recovered from their injury (n=38). Most injuries were acute (56%) and occurred during intracurricular activities (62%). The most commonly injured 
body parts were: lower leg (anterior) (19%), knee (16%), ankle (14%) and shoulder (13%). Injuries occurred during gymnastics (21%), athletics and 
soccer (both 16%).
Discussion: The risk of sustaining an injury or becoming ill is high for freshmen PETE students. Injury history (an injury in the previous year as well 
as being injured at the start of the study year) is the most important risk factor.

239 Incidence of injury in community-level Australian Football: A national overview of insurance claims from 2004–2011

C. Joseph1*    C. Finch1    1Federation University

Background: Australian Football is the seventh most participated in club-based physical activity, and has a high risk of lower limb injury. To be 
able to prioritise and implement injury prevention and safety programs, it is necessary to first understand the rate at which injuries occur and to 
identify factors associated with their causation. The majority of published Australian Football injury data pertains to injuries that occur at the elite 
level. While a small number of studies have described Community Australian Football injuries, they have mainly focused on a certain level of play, 
or a specific competition. Given the limited nation-wide and sub-elite injury data, the aim of this paper is to describe the epidemiology of injury 
insurance claims in community-based Australian Football Australian.
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Methods: A total of 26,749 de-identified insurance claims for injuries sustained during participation in community-based Australian Football from 
2004–2013 were obtained from JLT Sport. Injured players reported injury details to. JLT Sport via standardised insurance claim forms. Details 
collected include: injury date, state and geographic region, level of play, age, sex, anatomical location of injury, type of injury.
Results: Most injury claims occurred in Queensland (18 claims per 100 participants; n=3892), followed by Victoria (14 claims per 100 participants; 
n=13000 claims). Senior competition (9 claims per 100 participants; n=21917) was associated with in more injuries than junior (2 claim per 
100 participants; n=4647)(Unspecified n=185). Males reported more injuries (11 claims per ‘000 participants; n=26212), than females (0.2 claims 
per ‘000 participants; n=522)(Unspecified n=15). The most common anatomical injury location was the knee (3 claims per 100; n=7818), followed by 
the shoulder (1 claim per 100 participants; n=2909). Ligament sprains were the most common type of injury (3 claims per 100 participants; n=7838), 
then strain (2 claims per 100 participants; n=5260). A total of 1% (n=314) claimants received concussion, and 31 injuries were fatal. The most 
common time of year for injures to occur was May (2 claims per 100 participants; n=5123) and April (2 claims per 100 participants; n=4604).
Discussion: This is the first time that insurance claim data has been used to describe the profile of injuries in community Australian Football and 
the data similar to previous injury studies. The majority of injuries occurred to the lower limb, specifically the knee. Ligament sprains accounted 
for the majority of injuries, and the predominant number of injuries occurred at the beginning of the season.

240 Incidence of death in community level Australian Rules football by insurance claim data

C. Joseph1*    C. Finch1    1Federation University

Background: Reduction of physical inactivity is a global and Australian target. Dose-response guidelines recommend that individuals maintain 
and sustain physical activity to prevent non-communicable diseases and improve general health. However, participating in physical activity is 
not without risk. Sport safety issues, such as the long-term effects of concussion, and the incidence of catastrophic injuries across football 
codes, highlight the risks associated with physical activity. In particular, understanding the incidence of serious injuries and deaths during sports 
participation will assist in outlining and targeting safety areas so prevention measures can be designed and implemented.
Methods: A total of 26,749 de-identified insurance claims for injuries sustained during participation in community-based Australian Football from 
2004–2013 were obtained from JLT Sport. Injured players reported injury details to JLT Sport via standardised insurance claim forms. Details collected 
include: injury date, state and geographic region, level of play, age, sex, and type of injury.
Results: There were 31 insurance claims for death (0.3 deaths per month) between 1st January 2004 – 31st October 2013. Of these deaths, 
58% (n=18) occurred in Victoria, 23% (n=7) occurred in South Australia, 13% (n=4) in Western Australia, and 3% in Queensland (n=1) 
and Tasmania (n=1). Males accounted for 100% (n=31) of all deaths, with 65% (n=20) occurring at senior level and 26% (n=8) at junior level 
(Unspecified n=3). Game-related deaths accounted for 48% of total deaths (n=15), and 26% (n=8) occurred during training (Unspecified/
other n=8). Travelling to and from training or games led to motor vehicle deaths (19%; n=6), and bicycle deaths (6%; n=2). Due to limited case 
information, mechanisms and further categorisation is not possible.
Discussion: All deaths occurred to males, with the majority taking place in Victoria and associated with senior level competition. Results are greater than 
previous hospitalization data of deaths occurring during Australian Football, possibly illustrating the gap between hospital admissions and insurance 
claims, but also due to the expanded definition of football-related injuries. Whilst the risk of serious injury and death is low in sports participation, 
understanding when catastrophic events occur, allows safety guidelines and strategies to be implemented to reduce these events. This is particularly 
important at community level where there are difficulties in safety and injury prevention program implementation, compliance, adherence, sustainability, 
and general injury prevention knowledge, when compared to the highly controlled environment of professional sport. This paper highlights additional 
areas of safety focus, and education for players, such as road safety messages.

241 Functional Movement Screen and Previous Injuries in Track and Field Athletes

T. Hotta1*    T. Aoyama1    M. Yamada2    S. Nishiguchi1    N. Fukutani1    D. Adachi1    Y. Tashiro1    S. Morino1    1Graduate School Of Medicine, Kyoto University 
2Graduate School of Comprehensive Human Sciences, University of Tsukuba

Introduction: It is important to prevent running-related injuries that frequently occur in running athletes. The Functional Movement Screen (FMS) is a method 
to assess injury risk and yields an overall score based on movement quality. However, few reports have described the use of FMS in track and field athletes. 
Therefore, the purpose of this study was to investigate the association between FMS scores and previous running-related injuries in track and field athletes.
Methods: A total of 193 college track and field athletes (average age, 20.0 ± 1.1 years) were recruited. The athletes were divided into 2 groups 
according to their event: sprint and hurdle (SH, n = 92) and middle and long distance (ML, n = 101). Each athlete completed a questionnaire about 
running-related injuries over the past 12 months (any injury was one that was severe enough to prevent their participation in at least 1 training 
session, while a serious injury was one that was severe enough to prevent their participation for at least 4 weeks) and performed FMS composed 
of 7 performance tests (each test score range, 0–3; total score range, 0–21). Chi-square tests and logistic regression analysis were used to 
identify the association between FMS and running-related injuries.
Results: The mean FMS scores of the SH and ML athletes were 14.6 ± 2.4 and 14.1 ± 2.3, respectively. In the SH group, athletes with a score 
≤ 15 more frequently suffered from any injury than those with a score > 15 (p = 0.022), while in the ML group, athletes with a score ≤ 14 more 
frequently suffered from serious injury than those with a score > 14 (p = 0.019) over the past 12 months. In addition, logistic regression analysis, 
after adjustment for general and athletic characteristics, revealed that a score ≤ 15 was related to any injury in the SH group (OR, 4.25; p = 0.025), 
while a score ≤ 14 was related to serious injury in the ML group (OR, 4.32; p = 0.011).
Discussion: A low FMS score was an identifiable risk factor for any injury in the SH group and serious injury in the ML group. The difference 
between the SH and ML groups resulted in their injury characteristics; SH athletes experienced acute injuries, while ML athletes experienced 
chronic injuries. This finding suggests that FMS is an effective assessment tool for preventing running-related injuries in track and field athletes.
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242 Influence of temperature and humidity on epidemiology and pattern of soccer injuries

A. Farooq1*    C. Eirale2    S. Racinais1    1Athlete Health and Performance Research Centre, ASPETAR-Qatar Orthopaedic And Sports Medicine Hospital 
2Sports Medicine Department, ASPETAR-Qatar Orthopaedic And Sports Medicine Hospital

Background: Soccer is a worldwide popular sport in all ages. In United States alone, over half a million injuries are recorded each year. Hot temperatures 
can impact athletic performance and in combination with humidity can lead to dehydration both of which are associated with high injury risk. 
Recent study from Australian Football League (AFL) data showed that injuries are more prominent in warmer regions compared to cooler regions, 
but this difference could be due to varying playing surface. No other study has investigated injury epidemiology in hot and humid regions. The aim of 
this study was therefore to investigate the relationship between varying temperature and humidity exposures with soccer injuries.
Methods: Cohort of 1st division soccer players from Qatar Stars League were followed over 5 seasons. Qatar is characterized as relatively 
hot (average 27 ˚C and range 13–42 ˚C) and humid (average 56% and range 14%–90%) most time of the year. All injuries during training or 
match were recorded and assessed for type, location, mechanism and severity. Data on average temperature and humidity collected from the 
meteorological website www.wunderground.com.
Results: A total of n=1583 injuries were recorded during the study period. Poisson regression analysis for counts with log-link revealed that 
temperature was not associated with injury during training (β = -0.008, P=0.109) but significantly associated with reduced log count of injury by 
(β=-0.008, P=0.040) during matches. Moreover not overuse injuries, but traumatic injuries were significantly reduced when players were exposed 
to high temperature (β = -0.014, P=0.019). On the other hand, high humidity increased the incidence (β = 0.006. P=0.034) in training alone and 
was also associated with severe injuries (return to play>28 days) (β =0.009, P=0.032).
Discussion: The negative influence of hot temperature on injury occurrence could be explained by players pacing themselves to conserve energy. This 
is in line with current literature that indicated total distance covered and maximum sprint speed is reduced when matches are played in the heat. High 
incidence of training injuries in humid conditions might be related to poor hydration strategies in training session but needs further investigation.

243 Understanding Mismatches in Body Size, Speed and Power Among Adolescent Rugby Union Players

G. Naughton1    L. Krause1*    G. Denny2    D. Patton2    T. Hartwig1    T. Gabbett1    1Australian Catholic University    2Australian Rugby Union

Background: With adolescent sport increasingly challenged by mismatches in size, new strategies are important to manage load and risk of injury. 
Equalizing opportunity for performance and player longevity is particularly important during the diversity of growth and maturation that occurs 
during adolescence and in high contact sports such as rugby union. The objectives were to (1) improve the understanding of mismatches in 
physical size, speed and power in adolescent rugby union players, (2) explore associations between size and performance with demographic and 
playing-history profiles, (3) explore the applicability of existing criteria for age/weight-based dispensation (playing-down) strategies to assist in 
equalizing load and risk of injury. 
Methods: In a cross-sectional design, 485 male community rugby union players were recruited from three Australian states selected to be 
representative of the community adolescent U12, U13, U14 and U15 players in Australia. Body mass, stature, speed (10, 30, and 40 metre sprints) 
and lower-leg power (jump height, relative peak power and relative peak force) were measured. Independent student t-tests, linear regressions and 
Chi square analyses were undertaken. 
Results: The mean body mass of current community rugby players fell between the 75th and 90th percentiles for the U12, U13 and U14 groups 
and above the 90th percentile for the U15 age group. Only a small proportion of players (approximately 5%) were found to share all three tertiles 
at either extremity of 30–40 m flying time, relative peak power and body mass. Furthermore, physical size and ethnic background were not related 
to injury. Most performance characteristics of players from a Maori/Pacific Islander heritage were not dissimilar to all other players. 
Discussion: The notion that bigger, faster, and more powerful characteristics occur simultaneously in adolescent rugby players was not supported in 
the current study. Current Australian weigh-down criteria lack a sufficient evidence-base for decision-making and national uniformity. Dispensation 
solely based on body mass may not address mismatch in rugby. 

244 Injury profile for Under 16 and Under 18 levels of junior elite Australian football

C. Taylor1*    T. Pizzari1    J. Cook2    1La Trobe University    2Monash University

Introduction: Injury is a problem for elite Australian football (AF) and there is evidence that junior elite AF players present at the AFL Draft with 
injuries sustained in junior football. While the under 18 (U18) competition has been previously investigated for injury information, the under 16 
(U16) competition has not received the same attention. The current study aimed to investigate if there were differences in injury profile between 
the U16 and U18 levels of elite AF. 
Methods: Retrospective injury data were collected from two hundred and ninety four junior elite AF players at the Under 16 National Championships 
(mean age 15.7 years, range 15–16) and the AFL Draft Camp (mean age 17.6 years, range 16–18). 
Results: Injury data were collected from one hundred and eighty six players (64%) at the Under 16 National Championships and one hundred and 
four players (36%) at the AFL Draft Camp. Mann Whitney U and Chi-Square tests compared means and rankings of the two groups. There were no 
significant differences for the mean number of injuries between groups (U16 X=1.3+1.3, U18 X=1.1+1.3, p=.62). The AFL draftees had a greater 
percentage of shoulder sprain and dislocation (U16=.9%, U18=9.3%, p<.01), anterior cruciate ligament (ACL) injury (U16=.5%, U18=5.9%, p<0.01), 
and medical illness and non-football related injuries (U16=4.2%, U18=11.0%, p<.01). A greater percentage of AFL draftees had undergone football 
related surgery (U16=5.5%, U18=26.9%, p<.01). The U16 group reported a greater percentage of hamstring strains (U16=7.5%, U18=.8%, p<.01). 
There were no differences between groups for other injuries, including forearm / hand fracture, groin strain / osteitis pubis, or ankle sprains. 
Discussion: The injury profile of both groups had some noteable differences, with ACL injury, shoulder sprain and dislocation, medical illness and 
non-football related illnesses occuring significantly more in the U18 group. The injury profile for both groups was different to previous research 
that has investigated injury in junior AF. This highlights the need for a prospective longitudinal study that follows junior elite players from the under 
16 level to senior elite level to better understand injury in the junior levels of AF.

www.wunderground.com
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245 A comparison of injury rates in Masters Athletes across different sports

I. Heazlewood1*    M. Climstein2    J. Walsh2    K. Adams3    T. Sevene3    M. DeBeliso3    J. Kettunen4    K. Munro1    1Charles Darwin University    2Bond University 
3California State University    4Arcada University of Applied Sciences

Background: In order to decrease the number of complications attributed to obesity and inactivity it is important to increase the proportion of older 
individuals participating in regular physical activity such as to increase participation in master’s sports, however it is likely that individuals in this 
age group may be more wary of injuries compared to younger populations. The aim of the research was to assess the injury rates within the major 
sports from the 2010 Pan Pacific Masters Games and then compare them with injury rates in youth sports and sports across all age groups.
Methods: 1590 athletes, (739 males: age mean=50.82 years, SD±9.38, range=25–83 and 851 females: age mean=47.63 years, SD±8.41, 
range=25–79) competing at the 2010 Pan Pacific Masters Games completed an online survey regarding injuries received during training within 
three months prior to the competition and these data were compared to rates reported by a number of other injury surveillance data sets. 
Results: The total injury rate reported for all sports was 13% compared to 54% from the NSW Youth Sports Injury Report, <10% by the SA Injury 
Report and 0.24% by the AUS Sport Hospitalisations Report. The injury rates for popular sports was athletics (32%), touch (24%), swimming 
(17%), basketball (17%), netball (16%), baseball (14%), soccer (11%), hockey (8%), softball (7%) and dragon boats (5%). This order differed to 
the NSW Youth Sport Injury Report with an order of netball (33%), hockey (32%), soccer (25%), basketball (21%), athletics (20%), baseball (18%), 
touch (9%) and (9%. The SA Injury Report had an order of soccer (27%), softball (18%), baseball (11%), touch (11%), hockey (10%), swimming 
(9%) and netball (5%). The AUS Hospitalisations Report order was soccer (0.24%), basketball (0.16%), netball (0.15%), swimming (0.15%), 
touch (0.12%) and hockey (0.11%). The SA Injury Report listed those injuries which occurred within the week prior to the administration of the 
survey while the NSW Youth Injury Report listed injuries which occurred up to six months prior to the survey. 
Discussion: The injury rates present in masters sport differs from that of youth sport and open age sports. When the timeframe of injuries in each 
of the surveys is taken into account the overall injury rate of master’s sport is lower than that of youth sport and open age sport. Furthermore, 
sports characterised by a high range of injury in youth and open age sport differ significantly from those present in master’s sport. 

246 Efficacy of injury prevention programs in adolescent sports: A Systematic Review

N. Soomro1*    R. Sanders1    D. Hackett1    J. Terrance1    J. Freeston1    P. Blanch2    M. Maclennan3    1The University Of Sydney    2Cricket Australia 
3Cricket NSW

Background: The most common cause in injuries to adolescents in Australia is playing sports. Every year $1.5 billion are spend in Australia to 
treat sporting injuries. Programs that could reduce sporting injuries can not only bring down the financial cost on the health system but can also 
increase sports participation amongst adolescents. The aim of this systematic review was to analyze randomized control trials and interventional 
studies that evaluated the efficacy of warm-up or strength and conditioning (S&C) programs towards injury prevention in adolescent sports.
Methods: Two independent researchers performed a literature search of 6 databases (Medline, SPORTDiscus, AusportMed, Cochrane Database of 
Systematic Reviews, EMBASE and Google Scholar) from January 1980 to March 2014. The researchers assessed trials for inclusion criteria and 
methodological quality and extracted the data. Main inclusion criteria were age (10–20 years), RCT/interventional studies, use of warm-up/S&C/
exercise programs pre/in-season and primary outcome quantifying all injury types which needed medical attention. 
Results: Nine papers were identified which fitted the inclusion criteria. Results were pooled from the intervention and control groups in the selected 
studies. A total number of 562 injuries were recorded amongst 3007 participants in the interventional group and a total of 812 injuries were 
recorded amongst 2909 participants in the control group (RR=1.5, 95% CI=1.16–1.79 P<0.05) (Relative Risk Reduction=0.33). The results 
showed 33% fewer injuries were recorded in the intervention groups as compared to the control groups when results from all studies were pooled. 
Discussion: Injuries in adolescent athletes can be reduced by the use of warm-up/S&C/exercise programs. The data support the case for the 
development and introduction of sports specific strength and conditioning program in adolescent sports.



Friday 17 October

110    be active 2014



Supplement to Journal of Science and Medicine in Sport    111

Friday 17 October

FRIDAY 17 OCTOBER PAPERS AT A GLANCE

Time Session Title Presenter Room Paper

0930 – 1030 Keynote Technology and equipment in sports injury prevention – the performance 
challenge

Andrew McIntosh Royal Theatre 247

0930 – 1030 Keynote How Many Steps/day are Too Few? Catrine Tudor-Locke Bradman 248

0930 – 1030 Keynote Are all landings alike? Lessons learned from field-based experimentation 
and model simulations

Jill McNitt-Gray Menzies 249

1100 – 1230 Symposium Hamstrings Injuries in Track and Field Juan-Manuel 
Alonso

Adam Castricum

Caroline Finch

Bradman 250

1100 – 1230 Foot In pursuit of foot orthotic success: Can we identify biomechanical responses 
in the clinic?

Chris Bishop Menzies 251

Foot and ankle mobility on the frontal plane projection angle in asymptomatic 
controls: Implications for patellofemoral pain

Narelle Wyndow 252

Dynamic foot function as a risk factor for lower limb overuse injury: 
A systematic review

Geoff Dowling 253

The immediate effects of foot orthoses on lower limb neuromotor control in 
patellofemoral joint osteoarthritis: A pilot study

Narelle Wyndow 254

Static foot pronation as a risk factor for lower limb overuse injury: 
A systematic review and meta-analysis

Christian Barton 255

Running retraining in the management of lower limb injury: Combining current 
evidence with international expert opinion

Christian Barton 256

1100 – 1230 Symposium Symposium: Healthy Liveable Communities: Strengthening the Evidence Base Billie Giles-Corti

Hannah Badland

Gavin Turrell

Jerome Rachele

Lucy Gunn

Paula Hooper

Sutherland 257

1100 – 1230 Psychology Invited Presentation Stuart Biddle Fiztroy 258

Progressive Muscle Relaxation (PMR), Sleep, and Recovery in Elite Performers Lana McClough 259

Influence of factors within the context of daily life on the reporting of post 
concussion-like symptoms in university students

Anrun Prasad 
Balasundaram

260

Depression and body image in children: Is physical activity beneficial and how 
is this translated into clinical practice? Lifestyle of our Kids study. 

Lisa Olive 261

A Systematic Review of the Intrapersonal Correlates of Motivational Climate 
Perceptions in Physical

Richard Keegan 262

Skilling Up with Motivational Interviewing: ‘Engagement in Personal Training 
with Motivational Interviewing: A guide for Physical Trainers’

Yasmina Nasstasia 263

1100 – 1230 Nurtition Supplements and their regulation Simone Austin Swan 264

Minerals status in long distance runner Luciana Kovacs 265

Hydration and Fueling Strategies in Recreational Endurance Swimmers Sarah 
Dacres-Mannings

266



Friday 17 October

112    be active 2014

Time Session Title Presenter Room Paper

Seasonal and practice environment effects on vitamin D and intact parathyroid 
hormone levels among female athletes in Japan

Asako 
Maruyama-Nagao

267

A Systematic Review to Assess the Impact of Physical Activity Intervention on 
People with Metabolic Syndrome

Lavanya Nambiar 268

Insulin Resistance in Athletes Sarah 
Dacres-Mannings

269

1330 – 1500 Symposium Injury Prevention. A community level focus. Reflections on two decades of 
concussion research, policy and practice

Andrew McIntosh Bradman 270

Concussion management at community sport: What’s needed? Debra Bow 271

Rural vs. Metro: Geographical differences in sports injury healthcare burden 
in Victoria

Anna Wong-Shee 272

The impact of sports injuries on a regional health service Anna Wong-Shee 273

Heat experienced on synthetic turf surfaces: An inevitable or preventable risk? Dara Twomey 274

The Incidence and Factors Associated with Concussion Injuries in 
South African Youth Rugby Union

Sarah McFie 275

1330 – 1500 Symposium How do we run? The role of tendon compliance in maximising muscle 
performance and minimising injury risk during running

Glen Lichtwark Menzies 276

1330 – 1500 Childrens 
Physical Activity/
Interventions

Changing the sedentary time and physical activity trajectories of obese 
adolescents: Results from the CAFAP controlled clinical trial

Leon Straker Nicholls 277

The SCORES physical activity intervention for children attending schools in 
low-income communities: A cluster RCT

David Lubans 278

Minutes count: Determining the dose response of classroom exercise beaks 
on acute educational outcomes in primary school students

Erin Howie 279

Family@play: A program to decrease young children’s electronic media use Trina Hinkley 280

Feasibility and preliminary efficacy of the ‘Mothers and Daughters Exercising 
(M.A.D.E.) 4 Life’ pilot randomized controlled trial

Alyce Barnes 281

Impacts of the Melbourne InFANT Program help explain the mechanisms of 
behaviour change observed in toddlers’ television viewing

Kylie Hesketh 282

Active Healthy Kids Australia 2014 Report Card on Physical Activity for 
Children and Young People “Is Sport Enough?”

Natasha Schranz 283

1330 – 1500 Workplace Does moving to a new health promoting building change behaviour and 
workplace perceptions? – A pilot study

Lina Engelen Sutherland 284

Shifting Gears: Process evaluation of an activity tracker and smartphone 
application to promote healthy lifestyle choices in Australian truck drivers

Nicholas Gilson 285

Type of supervision does not affect attendance or physical fitness in an 
8-week workplace exercise intervention

Jayden Hunter 286

Do workplace pedometer programs reach inactive employees? Findings from 
the Global Corporate Challenge

Rona Macniven 287

From the office chair to the couch: correlates of high workplace sitting plus 
high non-work screen-time

Nyssa Hadgraft 288

A systematic review and meta-analysis of the effectiveness of 
activity-permissive workstations to reduce sedentary time in office workers

Maike Neuhaus 289

Intelligent physical exercise training intervention at the workplace for health 
promotion among office workers: A randomized controlled trial

Gisela Sjogaard 290

FRIDAY 17 OCTOBER PAPERS AT A GLANCE



Supplement to Journal of Science and Medicine in Sport    113

Friday 17 October

Time Session Title Presenter Room Paper

1330 – 1500 Psychology in 
Teams

Australian Psychological Society’s College of Sport & Exercise Psychologists 
Panel Forum

Fitzroy 291

1330 – 1500 Symposium Sacroiliac Joint and Pelvis Trish Wisbey-Rith Murray 292

1530 – 1700 Symposium Supplements in Sport – to be or not to be – that is the question Gavan White

Peter Harcout

Louise Burke

Michelle Cort

Bradman 293

1530 – 1700 Symposium Lower Limb Biomechanics and Muscle Function Glen Lichtwark Menzies 294

Lower limb muscular strategies for increasing running speed Nick Brown 295

Active regulation of foot stiffness during running Luke Kelly 296

The role of the tibialis anterior muscle and tendon in absorbing energy 
during walking

Glen Lichtwark 297

Does unloading muscles save you energy? – Paradoxical effects of spring-loaded 
ankle exoskeletons on plantar flexor muscle mechanics and energetics

Dominic Farris 298

1530 – 1700 Symposium Paralympics: Factors contributing to the mechanical demand imposed on the 
upper extremity during manual wheelchair propulsion

Jill McNitt-Gray 299

Enhancing the Athlete Interface for Performance Impact in Wheelchair Tennis Keren Faulkner 300

Wheelchair Propulsion and Shoulder Posture Considerations in Quadriplegic 
Athletes

Keren Faulkner 301

1530 – 1700 Symposium Sedentary Behaviour and Health: Strengthening the Evidence Base Neville Owen 302

1530 – 1700 Injury 
Prevention/
Management

Invited Presentation Mario Bizzini 303

Reducing ACL Injury Risk by Standing Still with Zero Impact Perceptual (ZIP) 
training!

Stephen Tidman 304

A neuromuscular training programme for reduction of leg injury risk in netball: 
Improving those at greater risk

Jeremy Witchalls 305

Understanding athlete wellbeing: The views of national sporting and player 
associations

Matthew Dunn 306

Stressed at work? But we love the game: Experiences of Australian Football 
League coaches

Mandy 
Ruddock-Hudson

307

1530 – 1700 Sports and 
Physical Activity

Invited Presentation Australian Sports 
Commission

Swan 308

Socio-Ecological Predictors of Participation and Dropout in Organised Sports 
during Childhood

Stewart Vella 309

Socioecological factors associated with participation in physical activity and 
sport: A longitudinal study of adolescent girls

Rochelle Eime 310

Associations between Sports Participation and Psychological Difficulties 
during Childhood: A two-year follow up

Stewart Vella 311

Exercise, recreation and sport in Australians aged 55+ years: Patterns and 
characteristics of people who do not regularly participate

Jannique Van 
Effelen

312

Sport participation trends: 2001–2010 Rochelle Eime 313

Teenagers in Leisure Time (TiLT) Kate Parker 314

FRIDAY 17 OCTOBER PAPERS AT A GLANCE



Friday 17 October

114    be active 2014

247 Technology and equipment in sports injury prevention – the performance challenge

KEYNOTE

A. McIntosh1*

Background: Technology and equipment are two important elements in the suite of interventions available in sports injury prevention. Technology 
and equipment should be the end point of many research and translational activities – taking knowledge gained from research and applying it 
to standards, designs and products. Despite the enormous turnover of sporting goods and equipment, design and performance changes, if any, 
are often at the margins. A pre-requisite for better performing equipment becoming available to athletes is a sport wide ‘buy-in’. This requires 
leadership from the sport, support from the athletes and families, scientific, technical, design and manufacturing commitment, as well as the 
policies and rules to implement changes. 
Content: The following topics will be covered in the presentation
  Current scope of technology and equipment in injury prevention.
  Brief review of evidence and identification of areas of need and opportunity.
  Equipment and technology design cycle.
  Examples of innovations – including instrumented monitoring systems.
  The importance of standards and quality control processes.
  Usability and its role in improving performance.
  Approaches to drive improvements, e.g. consumer oriented product evaluation programs, standards, rules and regulations.
  What’s on the horizon.

248 How Many Steps/day are Too Few?

KEYNOTE

C. Tudor-Locke1*    1Pennington Biomedical Research Centre, Louisiana, USA

Researchers have been using wearable monitors for decades to monitor physical activity and, more recently, sedentary behavior indicators. 
But now step counting is part of pop culture what with the increased commercial availability of a wide variety of personal tracking devices with 
most providing some estimate of this simple ambulatory indicator. Step counting technologies are inert without the application of sound behavioral 
theory to guide their use, however. A robust literature is available to inform protocols for reliable data collection, expected values for different 
populations, and step-based translations of public health guidelines focused on recommended amounts of time in moderate-to-vigorous physical 
activity. A gap in this growing knowledge base is the identification of appropriate indices to guide personal and professional decisions about when 
it becomes necessary to intervene, or more simply: How many steps/day are too few? Dr. Tudor-Locke has previously advocated that accumulating 
< 5,000 steps/day be recognized as a “sedentary lifestyle index.” Adults taking < 5,000 steps/day are more likely to be female, older, a current 
smoker, living with chronic disease and/or disability, and having a lower household income. They also average more than 2.75 hours/day of 
sedentary behavior compared to adults who take > 10,000 steps/day. Unfavorable indicators of body composition and cardiometabolic risk have 
been consistently associated with taking < 5,000 steps/day. Acute transitions from higher (>10,000 steps/day) to < 5,000 steps/day (or as low 
as 1,500 steps/day) induces reduced insulin sensitivity and glycemic control, increased adiposity, and other negative changes in health outcomes. 
This presentation summarizes the utility, appropriateness and limitations of a step-based sedentary lifestyle index. Epidemiological and clinical 
implications of setting any steps/day index indicative of a sedentary lifestyle are discussed.

249 Are all landings alike? Lessons learned from field-based experimentation and model simulations

KEYNOTE

J. McNitt-Gray1*    1Departments of Biological Science and Biomedical Engineering, University of Southern California, Los Angeles, CA, USA

Introduction: Many activities during daily life involve some type of landing movements. The magnitude of the reaction force immediately after contact 
(impact phase) can be very large (>15 times bodyweight), particularly when interacting with the landing surface at high velocities (e.g. long jump). 
The magnitude of these reaction forces can be regulated through multi-joint control during the flight phase.  In addition, the relative magnitude of 
reaction forces between legs may vary considerably (>5 times body weight) depending on the mechanical objectives of the landing. The aim of this 
paper is to discuss how the mechanical objectives of the landing task need to be considered when evaluating the implications of landing mechanics on 
injury risk and performance. Within-subject analysis during land-and-stop and land-and-go tasks will be used to compare and contrast effective control 
strategies used by elite athletes during training and competition.

250 Hamstring injuries in Track and Field

SYMPOSIUM

J.M. Alonso1*    1ASPETAR 

Chaired by BJSM Editor Karim Khan, this session will expand on your knowledge of hamstring injuries in track and field athletics.
Presentation 1 – Juan Manuel Alonso. Overview of Injuries in Athletics
Presentation 2 – Adam Castricum. Hamstring injuries in athletics  – not just muscle strains
Presentation 3 – Caroline Finch. Integrating Hamstring prevention into an exercise training program. Lessons from other sports
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251 In pursuit of foot orthotic success: Can we identify biomechanical responses in the clinic?

INVITED

C. Bishop1*    T. May1    J. Arnold1    1University Of South Australia  

Foot orthotics are widely used by therapists to treat a range of lower limb problems. Despite the literature reporting their clinical effectiveness, 
what has largely eluded researchers is an understanding of how foot orthotics work. Numerous theories exist relating to the mechanism of action 
of foot orthoses, specifically relating to their effect on the kinematics, kinetics and neuromuscular adaptions of the foot and lower limb during gait. 
However, the literature has yet to provide evidence for one particular theory as a sole mechanism for foot orthoses action, and given the variability 
of individual response, it is unlikely that orthoses work the same way for everyone. Given different foot taping techniques are often used in clinical 
practice to change foot function (and given an indication of the likely benefit of foot orthotic therapy), we investigated in a flat-footed population, 
whether the use of different foot taping techniques  provided similar effects to the foot as that achieved when foot orthotics are used. Data will be 
presented to describe the effect of footwear, taping and foot orthotics on the kinematics, kinetics of the foot and COP displacement during stance 
phase of walking gait. Based on our data, instead of using standard wrote-learned taping techniques for all applications, the use of custom techniques 
designed to either unload the problematic tissue or replicate the mechanism of action of suggested treatments seems warranted. Considering 
patient-specific taping techniques also seems logical given the variability of human response.

252 Foot and ankle mobility on the frontal plane projection angle in asymptomatic controls: Implications for 
patellofemoral pain

N. Wyndow1*    T. Russell1    N. Collins2    B. Vicenzino1    K. Crossley1    1The University Of Queensland    2The University of Melbourne

Introduction: The frontal plane projection angle (FPPA) is a measure of the degree of dynamic knee valgus during functional tasks such as the 
single leg squat. An increased FPPA is associated with, and is a risk factor for patellofemoral pain (PFP). Therefore, it is important to determine 
factors that can contribute to FPPA in order to develop treatment strategies for people with (or at risk of) PFP. Foot and ankle mobility can influence 
tibial rotations and hence, may be associated with FPPA.
Methods: The FPPA was measured during a single leg squat (FPPASq), and single leg hop (FPPAhop) in 30 healthy controls aged 18–50 years. 
The FPPA was determined as the angle at the knee formed by lines connecting the anterior superior iliac spine, the midpoint of the femoral condyles 
and the midpoint of the malleoli at the deepest part of the squat, or, at the point of full foot contact during the hop. FPPA excursion was determined 
as the difference in FPPA from the start to the bottom of the squat (FPPASqexc). Foot mobility was quantified as the difference in dorsal midfoot arch 
height, or midfoot width, between non-weight bearing and bilateral weight bearing (50% total body weight), at 50% of the total foot length. Ankle joint 
range was measured as the maximum distance between the longest toe and the wall during a knee-to-wall lunge in the sagittal plane.
Results: 28 individuals were included in the final analysis (19 (67%) females, mean (SD): age: 22 (3) years; body mass index: 21.7 (2.9) kg.m-2); 
height 1.71 (.08) m; weight 64 (10) kgs. Higher midfoot width mobility was associated with a greater FPPASq (p < 0.001; B =0.96), 
FPPAhop (p = 0.008; B = 0.58), and FPPASqexc (p < 0.001; B =0.72). Smaller ankle joint dorsiflexion range was associated with a greater FPPASq 
(p = 0.004; B = -0.87), FPPAhop (p = 0.002; B = -0.58), and FPPSSqexc (p = 0.003; B = 0.52). Midfoot height mobility was only associated with a 
greater FPPASq (p = 0.002; B = -.058).
Discussion: The findings of this study indicate that increased midfoot width mobility, or reduced ankle joint dorsiflexion range are associated with 
an increased FPPA during the SLSq and SLH in healthy individuals. These two factors require consideration when devising interventions that can 
influence the FPPA and may be relevant to the clinical management of knee related disorders such as PFP. 

253 Dynamic foot function as a risk factor for lower limb overuse injury: A systematic review

G. Dowling1    G. Murley1,2*    M. Franettovich Smith3    S. Munteanu1,2    N. Collins4    1Department of Podiatry, Faculty of Health Sciences, La Trobe University, 
Melbourne, Australia    2Lower Extremity and Gait studies program, Faculty of Health Sciences, La Trobe University, Melbourne, Australia    3School of Physiotherapy, 
Faculty of Health Sciences, The University of Queensland, Brisbane, Australia    4Department of Mechanical Engineering, Melbourne School of Engineering, 
The University of Melbourne, Melbourne, Australia

Background: Dynamic foot function has long been considered a risk factor for lower limb overuse injuries such as Achilles tendinopathy, shin pain, 
patellofemoral pain and stress fractures. However, no single source has systematically appraised and summarised the literature to evaluate this 
proposed relationship. The aim of this systematic review was to investigate dynamic foot function as a risk factor for lower limb overuse injury.
Methods: A systematic search was performed across multiple electronic databases (Medline, CINAHL, Embase, SportDiscus) to identify prospective 
studies that investigated foot function as a risk factor for lower limb overuse injury. Based on the method of foot assessment, included studies 
were assigned to: (i) static foot posture assessment; and/or (ii) dynamic foot function assessment. This review presents studies evaluating dynamic 
foot function. Two reviewers appraised the methodological quality of included studies using an adapted version of the Epidemiological Appraisal 
Instrument (EAI). Where appropriate data was available, effects were expressed as standardised mean differences (SMD) for continuous data, 
and risk ratios (RR) for nominal scaled data. 
Results: Twelve studies were included (total n=3,773; EAI 0.44 to 1.2 out of 2, poor to moderate quality). Data pooling was not possible. We found 
very limited evidence (i.e. significant findings from one moderate or low quality study) for forefoot, midfoot and rearfoot plantar loading variables 
(SMD 0.47 to 0.85) and rearfoot kinematic variables (RR 2.67 to 3.43) as risk factors for patellofemoral pain; and plantar loading variables 
(forefoot, midfoot, rearfoot) as risk factors for Achilles tendinopathy (SMD 0.81 to 1.08). While there were significant findings from individual 
studies for plantar loading variables (SMD 0.3 to 0.84) and rearfoot kinematic variables (SMD 0.29 to 0.62) for a pooled group of ‘non-specific 
lower limb overuse injuries’, these were often conflicting. Non-significant findings from three studies indicate no evidence that dynamic foot 
function is a risk factor for iliotibial band syndrome and stress fractures. 



Friday 17 October

116    be active 2014

Discussion: This systematic review identified very limited evidence, with small to moderate effect sizes, that dynamic foot function during walking 
and running is a risk factor for patellofemoral pain, Achilles tendinopathy, and non-specific lower limb overuse injuries. At present, it is unclear 
whether these risk factors can be identified clinically (without sophisticated equipment) or modified, to prevent or manage these injuries in a safe 
and systematic manner. Future prospective studies should address methodological limitations, avoid grouping different lower limb injuries, and 
explore clinically meaningful representations of dynamic foot function.

254 The immediate effects of foot orthoses on lower limb neuromotor control in patellofemoral joint osteoarthritis: 
A pilot study

AWARD FINALIST

N. Wyndow1*    K. Crossley1    P. Hodges1    H. Tsao1    H. Ozturk2    H. Hart2    B. Vicenzino1    N. Collins2    1The University Of Queensland    2The University of Melbourne

Introduction: The patellofemoral joint (PFJ) is commonly affected by osteoarthritis (OA). However, little is known about conservative interventions 
that may be useful for PFJ OA. Foot orthoses (FO) are an effective intervention for PFJ pain in younger adults. Pilot studies indicate they improve 
pain, and reduce components of foot pronation in those with PFJ OA. This pilot study aimed to evaluate the immediate effects of FO on neuromotor 
patterns of hip, knee and ankle muscles in people with PFJ OA. 
Methods: This within-subject, repeated measures trial used participants with PFJ OA from a larger randomised clinical trial. Nine participants 
were included (6 females; age 52±6 years; baseline pain with walking (100mm visual analogue scale) 13±11mm; KOOS pain 68±21, symptoms 
69±15, activities of daily living 80±14, sport/recreation 62±18, quality of life 55±16). Electromyographic (EMG) data were collected during 
10 walking trials (self-selected speed) under two conditions: i) shoes (Nike Strap Runner); and ii) shoes with prefabricated FO (Vasyli International). 
EMG was recorded from 12 lower limb muscles (gluteus maximus, gluteus medius, rectus femoris, tensor fascia lata, medial hamstrings, lateral 
hamstrings (LH), vastus medialis (VM), vastus lateralis (VL), medial gastrocnemius (MG), lateral gastrocnemius (LG), soleus, tibialis anterior). 
EMG onset and offset times, expressed as a percentage of stride time (%ST), were identified from the average of 4 trials. Paired t-tests (p=0.05) 
were used to compare conditions. Data are presented as mean differences [95% confidence interval].
Results: VL and LH EMG onset was significantly later when walking with FO than when walking with shoes alone (VL: 1.7 [0.01 to 3.4]%ST; LH: 
8.1 [0.05 to 16.3]%ST). Walking with FO resulted in later offset of MG (2.9 [0.7–3.8] %ST) and LG EMG (2.2 [2.6–4.1] %ST) compared to shoes 
alone. No other significant differences were identified between conditions (p>0.05).
Discussion: This pilot study indicates that individuals with PFJ OA exhibit immediate changes in neuromotor control in response to prefabricated FO. 
VL and LH EMG onset was later when walking with FO compared with shoes only, which may reduce lateral tracking of the patella. The prolonged 
gastrocnemeii activation observed in response to FO may relate to the immediate reduction in rearfoot eversion and ankle joint dorsiflexion from FO 
in PFJ OA. While this pilot study provides important preliminary information regarding immediate effects of FO on lower limb neuromotor control of 
gait in people with PFJ OA, further studies are required in larger cohorts to determine longer-term effects.

255 Static foot pronation as a risk factor for lower limb overuse injury: A systematic review and meta-analysis

B. Neal1,2*    I. Griffiths1    C. Barton1,2    1Pure Sports Medicine    2Queen Mary, University of London

Background: Static foot pronation has long been considered as a risk factor for lower limb overuse injuries, such as Medial Tibial Stress Syndrome, 
Patellofemoral Pain and Stress Fractures. However, no single source available has systematically appraised and summarised the literature to 
evaluate this proposed relationship. The aim of this systematic review was to investigate static foot pronation as a risk for lower limb overuse injury.
Methods: A systematic search was performed across multiple electronic databases (Medline, CINAHL, Embase and SportDiscus) to identify 
prospective studies that investigated static foot pronation (measured quantitatively) as a risk factor for lower limb overuse injury. Studies were 
assigned into one or both of two groups based on the method of assessing foot posture: (i) static foot pronation assessment; or (ii) dynamic foot 
function assessment. This review presents the results of the studies from (i) static foot pronation assessment. Two reviewers appraised the included 
studies using an adapted version of the Epidemiological Appraisal Instrument (EAI). Where possible, effects were expressed as standardised mean 
differences (SMD) or risk ratios (RR), with 95% confidence intervals, for continuous and nominal scaled data, respectively. 
Results: Twenty-one studies were included and the appraisal assessment indicated that most studies were of moderate quality. Static foot 
pronation was a small but significant risk factor for the development of both Medial Tibial Stress Syndrome and Patellofemoral Pain. Static foot 
pronation variables associated with development of lower limb overuse injuries included Navicular Drop, the Foot Posture Index and Calcaneal 
Eversion Angle. Significant effects ranged from SMDs of 0.28 to 0.62 for continuous scaled measures and from RRs of 0.97 to 1.25 for nominal 
scaled measures. Several non-significant findings were also reported for a pooled group of Unspecified Lower Extremity Injury, Foot and Ankle 
Injury and Stress Fractures. 
Discussion: Findings were limited and in some cases inconsistent, however, differences in measures of static foot pronation were identified to 
increase the risk of lower limb overuse injury, although the significance is small in effect. It is unclear at this stage whether these risk factors 
can be measured reliably in clinic or whether they will be predictive of dynamic function. As a result, they should be considered as part of a 
multifactorial injury risk assessment and not used as stand alone measures. 
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256 Running retraining in the management of lower limb injury: Combining current evidence with international 
expert opinion

C. Barton1-4*    J. Carr2,5    D. Bonanno2    B. Neal3,4    A. Franklyn-Miller6,7    P. Malliaras1,2,4    H. Menz2    1Complete Sports Care    2Lower Extremity and Gait 
Studies Program, Faculty of Health Sciences, La Trobe University    3Pure Sports Medicine    4Centre for Sports and Exercise Medicine, Queen Mary University of London 
5Back on Track Physiotherapy    6Sports Surgery Clinic Research Foundation, Sports Surgery Clinic, Santry Demesne, Dublin, Ireland    7Centre for Health, Exercise and Sports Medicine, 
University of Melbourne, Melbourne, Australia

Introduction: Increasing evidence supports the implementation of running re-training interventions to treat lower limb pain and injury. This study 
combines a systematic review of current clinical and biomechanical evidence with an exploration of international experts’ clinical reasoning, 
providing a contemporary guide for clinical practice.
Methods: A systematic review was completed in January 2014 to identify studies evaluating the effects of running retraining interventions on pain 
and/or lower limb biomechanics. Ten (out of a planned 20) semi-structured interviews with international experts were completed to explore clinical 
reasoning and anecdotal evidence. 
Results: Current clinical evidence is limited to three low quality case series studies. Pain may be decreased through visual and verbal to reduce 
peak hip adduction in individuals with patellofemoral pain and transition from heel to forefoot strike and increased step rate in individuals with 
chronic exertional compartment syndrome (CECS). Key biomechanical findings from 24 studies include: reduced power absorption and joint 
moments at the ankle, knee and hip with increased step rate; reduced vertical ground reaction forces (GRFs) with cues to reduce impact; and 
reductions in power absorption and joint moments at the knee and hip, reduced tibialis anterior and vertical GRFs, increased power absorption 
and joint moments at the ankle, increased gastrocnemius muscle activity, and greater over-stride with transition from rearfoot to forefoot strike. 
Based on framework analysis of interview transcripts, running retraining is anecdotally effective for most running injuries. Common retraining strategies 
include increasing step rate and reducing over-stride and impact (for most injuries); reducing hip adduction and knee valgus (for knee and hip injuries); 
and transitioning from rearfoot to forefoot strike (for CECS, knee and hip injuries), although caution is recommended due to increased load at the foot 
and ankle. Choice of strategy is based on a thorough biomechanical analysis, most commonly using video. Various feedback methods were detailed, 
including visual (video, mirrors), verbal (instructions), and audio (metronome, music) cues.
Discussion: Emerging evidence for the clinical effectiveness and biomechanical rationale for running retraining combined with expert opinion 
supports its implementation into clinical practice. Increasing step rate and reducing over-stride and impact on landing may be effective for 
most running injuries, and reducing hip adduction may assist in the management of knee and hip injuries. Transitioning from rearfoot to mid 
or forefoot strike may also assist in the management of CECS, knee and hip injuries. However, due to increased loads on the foot and ankle, 
caution is needed. 

257 Healthy Liveable Communities: Strengthening the evidence base

SYMPOSIUM
B. Giles-Corti1*    1Melbourne University

Introduction: Built environment interventions designed to reduce non-communicable diseases and health inequity, complement urban planning 
agendas focussed on creating more ‘liveable’, compact, pedestrian-friendly, less automobile dependent and more socially inclusive cities. 
However, what constitutes a ‘liveable’ community is not well defined. Moreover, there appears to be a gap between the concept and delivery 
of ‘liveable’ communities. The recently funded NHMRC Centre of Research Excellence (CRE) in Healthy Liveable Communities established in 
early 2014, has defined ‘liveability’ from a social determinants of health perspective. Using purpose-designed multilevel longitudinal data sets, 
it addresses five themes that address key evidence-base gaps for building healthy and liveable communities. 
The CRE in Healthy Liveable Communities seeks to generate and exchange new knowledge about: 1) measurement of policy-relevant built environment 
features associated with leading non-communicable disease risk factors (physical activity, obesity) and health outcomes (cardiovascular disease, 
diabetes) and mental health; 2) causal relationships and thresholds for built environment interventions using data from longitudinal studies and 
natural experiments; 3) thresholds for built environment interventions; 4) economic benefits of built environment interventions designed to influence 
health and wellbeing outcomes; and 5) factors, tools, and interventions that facilitate the translation of research into policy and practice. This evidence 
is critical to inform future policy and practice in health, land use, and transport planning. Moreover, to ensure policy-relevance and facilitate research 
translation, the CRE in Healthy Liveable Communities builds upon ongoing, and has established new, multi-sector collaborations with national and 
state policy-makers and practitioners.
The symposium will commence with a brief introduction to embed the research within an Australian health and urban planning context, as well 
as providing an overall outline of the CRE in Healthy Liveable Communities, its structure and team. Next, an overview of the five research themes 
will be presented. Following these presentations, the Discussant will consider the implications of the research and opportunities for translation 
and knowledge exchange.

Theme 1: Advancing measurement of built environment attributes aligned with health and urban planning policy (Hannah Badland, 
The University of Melbourne)
Theme 1 explores the alignment of spatial built environment measures with urban policy and planning, and the associations with selected health 
and wellbeing outcomes. Theme 1 seeks to achieve three key objectives: 1) refining and trialling ‘second generation’ urban planning policy 
measures developed in WA, in QLD and VIC; 2) developing and trialling GIS built environment indicators and liveability indexes that predict selected 
health and wellbeing outcomes in VIC; and 3) validating GIS built environment indicators and liveability indexes relevant to urban planning policy 
with selected health and wellbeing outcomes in QLD, VIC, and WA. By the end of Year 3, health-related GIS-based policy-relevant built environment 
spatial measures developed in WA and VIC will be trialled and validated across the three states, and adult and early childhood liveability indexes 
will be developed, tested, and validated in all three states in readiness for research translation.
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Theme 2: Causal relationships and mechanisms of the built environment and health and wellbeing (Gavin Turrell, Queensland University 
of Technology)
Theme 2 will establish whether and to what extent the neighbourhood environment (built and social) is causally related to physical and mental health 
and associated behaviours and risk factors. In particular, research conducted as part of this theme will use data from large-scale, longitudinal-multilevel 
studies (HABITAT, RESIDE, AusDiab) to examine relationships that meet causality criteria via statistical methods such as longitudinal mixed-effect 
and fixed-effect models, multilevel and structural equation models; analyse data on residential preferences to investigate confounding due to 
neighbourhood self-selection and to use measurement and analysis tools such as propensity score matching and ‘within-person’ change modelling 
to address confounding; analyse data about individual-level factors that might confound, mediate or modify relationships between the neighbourhood 
environment and health and well-being (e.g., psychosocial factors, knowledge, perceptions, attitudes, functional status), and; analyse data on both 
objective neighbourhood characteristics and residents’ perceptions of these objective features to more accurately assess the relative contribution of 
objective and perceptual factors to outcomes such as health and well-being, physical activity, active transport, obesity, and sedentary behaviour. At the 
completion of the Theme 2, we will have demonstrated and applied statistical methods appropriate for determining causality and generated evidence 
about causal relationships between the neighbourhood environment, health, and related outcomes. This will provide planners and policy makers with 
a more robust (valid and reliable) basis on which to design healthy communities.

Theme 3: Thresholds for built environment interventions to maximise health and wellbeing (Lucy Gunn, The University of Melbourne)
Theme 3 will produce evidence-based research useful to urban planners and policy makers on the minimum quantities of built environment 
attributes required to support healthy levels of walking. Theme 3 will examine three key areas including: 1) expanding knowledge on the 
relationship between built environment attributes and walking using nonlinear models to identify threshold or minimum amounts of the built 
environment features needed for healthy levels of walking; 2) exploring interactions between different built environment attributes and their 
cumulative impact on walking using a variety of statistical and modelling techniques; and, 3) testing current planning policy standards for their 
associations with walking. Linking to research from Theme 1 and 2, these objectives will be investigated using existing GIS measures and those 
up-scaled across datasets from QLD, VIC and WA. By the end of Year 3, several conceptual models examining the relationship between built 
environment attributes and health and well-being outcomes will have been developed with appropriate statistical models estimated and their 
results explored. We will be able to determine the thresholds for the minimum amount of built environment attributes required to support health 
and wellbeing outcomes from understanding results of the nonlinear models for various built environment attributes such as footpath provision 
and access to destinations amongst others.

Theme 4: Economic evaluation of built environment interventions for healthy, liveable communities (Lucy Gunn, The University of Melbourne)
Theme 4 will conduct health economic evaluations of built environment interventions to understand the relative merits of making modifications 
to the built environment to support health and wellbeing outcomes. The formal process of undertaking a health economic evaluation can aid in 
identifying relevant interventions or alternative courses of action; provides a methodology for collating and comparing costs and benefits; and, 
the results of a health economic evaluation can provide information to decision makers on how to allocate scarce resources. Within this theme: 
1) appropriate built environment interventions and scenarios will be developed using findings from Themes 2 and 3; 2) by undertaking different 
types of health economic evaluations, exploration of the best way to present health economic information to maximize intervention uptake by 
policy makers will be undertaken; and, 3) evaluate costs and quantify the intervention outcomes induced by the built environment intervention 
including the degree of uncertainty. The research to be conducted in Theme 4 will build upon previous health economic evaluations on built 
environment interventions and will be linked to the CRE for Policy Research on Obesity and Food Systems. 

Theme 5: Research translation into health and urban planning policy and practice (Paula Hooper, The University of Western Australia)
Theme 5 is concerned with the translation and dissemination of the findings from Themes 1–4 into policy and practice in both health and 
non-health sectors with the aim of integrating health and human services, land use and transport planning. Our approach is informed by 
our review of the research translation evidence, suggesting that to influence change, communication between researchers, policy-makers 
and practitioners is critical. Theme 5 will revolve around four key objectives: 1) Understanding the policy content through an analysis of state 
government planning policies in VIC, WA and QLD to examine horizontal integration of key state policies, and vertical integration between state 
policies and local and national policies; 2) Identify and understand the barriers and facilitators to the uptake of research evidence in planning 
policy and practice through surveys and level in-depth interviews with planners, developers and decision-makers in federal, state and local 
government and industry; 3) Disseminate the Liveability Check List (developed in theme 1) for use as an Urban Design Planning and Assessment 
Tool Develop; 4) and undertake a series of dissemination and research translation activities. The actual content, format and structure, and timing 
of these will be influenced by the findings and outputs from the other Theme 5 tasks as well as the results from Themes 1–4. Proposed activities 
include developing evidence-based ‘Policy Briefings’, providing training and professional development workshops to inform and educate and 
media coverage to inform and engage local communities. Finally, investigating optimal ways in which to disseminate and translate our research 
findings and create healthy public policy and practice and evaluating the impacts of our different attempts is also central to this CRE theme.

258 Invited Presentation

S. Biddle

A copy of this abstract may be made available at a later date (not available at time of printing).
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259 Progressive muscle relaxation (PMR), sleep, and recovery in elite performers

L. McCloughan1,2*    S. Hanrahan2    R. Anderson1    S. Halson3    1MiND HQ    2The University of Queensland, Schools of Human Movement Studies and Psychology 
3Australian Institute of Sport, The Recovery Centre

Background: Sleep was viewed as vital for athletes’ recovery at the 2012 Olympic Games, and the efforts of the sports science and psychology 
staff at the Australian Olympic team’s recovery centre included the use of progressive muscle relaxation (PMR) as a relaxation strategy to offset 
the psychological (cognitive) and physical (somatic) stressors experienced by the athletes. Major competitions are too infrequent and competition 
samples inaccessible, therefore the present study was conceptualised as a investigation into the effectiveness of PMR as a non-pharmacologic 
sleep strategy in the wake of the banning of selected pharmacologic sleep aides for Olympic athletes. Although widely used with elite performers 
as a recovery and sleep aide, there is currently no empirical evidence to support PMR use with this unique population. The effect of trait anxiety 
has been implicated in sleep onset problems in general populations, but not in a performance sample. Therefore the focus of this study was to 
evaluate the effects of a PMR intervention on the sleep onset latency (SOL) of performers with high trait anxiety.
Methods: Twelve elite female dancers aged 18–23 years were recruited from the Queensland University of Technology full time dance program. 
Trait anxiety was differentiated into social evaluation, physical danger, and ambiguous dimensions using the Endler Multidimensional Anxiety 
Scale-Trait scales. Sleep parameters were monitored using wristwatch actigraphy over a 14 day period with PMR intervention in Week 2. 
Sleep duration and efficiency were compared to published athlete and dance data, and improvements in SOL were examined for those with 
poorer baseline SOL and higher trait anxiety. 
Results: Sleep duration and efficiency in this sample did not significantly differ to that of previously published data from athlete and dance samples. 
Participants with high trait social evaluation anxiety and poor baseline SOL showed a statistically significant improvement in SOL from Week 1 to 
Week 2 (Z = -2.02, p = 0.04), with a large effect size (r = .90).
Discussion: Sleep needs of elite performers differ to general populations. PMR is indicated as an effective strategy for improving SOL in higher 
trait social evaluation anxiety elite performers. Effective alternatives to the use of medication for sleep enhancement need promotion. In addition, 
multidisciplinary collaboration with medical staff to provide a holistic response to the issue is of great benefit for elite performers. 

260 Influence of factors within the context of daily life on the reporting of post concussion-like symptoms in 
university students

A. Balasundaram1*    J. Athens2    A.G. Schneiders3    J.S. Sullivan1    1Centre for Health, Activity and Rehabilitation Research, School Of Physiotherapy, 
University Of Otago, Dunedin, New Zealand    2Department of Preventive and Social Medicine, University of Otago, Dunedin, New Zealand    3School of Human, 
Health and Social Sciences, CQ University, Bundaberg, Australia

Background: Concussions commonly occur in contact and collision sports. Following a concussion, serial assessments of symptoms are conducted 
to track recovery of a concussed athlete for 7–10 days and beyond to assist in making decisions on return-to-play. Several studies have reported 
the presence of base-rates of postconcussion-like symptoms in normal (non-concussed) individuals. However, factors within the context of daily 
life that can potentially influence the reporting of these postconcussion-like symptoms in a non-concussed cohort are yet to be explored. Thus, 
the purpose of this study was to explore the natural variation of postconcussion-like symptoms and also investigate factors within the context of 
daily life that influence the symptoms reported over a definitive period of time (7 days) in university students.
Methods: University students aged 18–30 years were recruited to participate in this time series study. The symptoms experienced by participants 
on a daily basis were sampled by adopting an ecological momentary approach using the Sport Concussion Assessment Tool 2 (SCAT2) 
postconcussion symptom scale. Each participant was signaled randomly each day via text message to complete a mini online questionnaire 
which lasted for seven consecutive days. In this questionnaire, they were asked to report their symptoms experienced at that moment they were 
texted along with other factors (predictors) such as stress, anxiety and their location at a time of reporting etc. The effect of predictors on the total 
symptom score (TSS) was estimated using a mixed-effects model with the level of significance set at p< 0.05.
Results: 110 university students (26 males and 84 females) consented to participate in this 7-day study. On average, each student had their TSS 
decrease (Estimate = - 0.29) on each day across the 7-day period. Out of the 10 predictors included in the stepwise multivariate mixed-effects model, 
3 predictors that include location at the time of reporting, physical fatigue (Estimate = - 0.98) and mental fatigue (Estimate = - 0.53) contributed to the 
prediction of TSS. Post-hoc analysis for the predictor of location at the time of reporting revealed that, students reported increased TSS at university or 
a café/restaurant compared to their flat/college of residence.
Discussion: This daily variation and the influence of potential factors within the context of daily life on these symptoms in non-concussed 
individuals serve as a forewarning for clinicians to account for these factors while interpreting symptom scores associated with making decisions 
on return-to-play of a concussed athlete.

261 Depression and body image in children: Is physical activity beneficial and how is this translated into clinical 
practice? Lifestyle of our kids study

L. Olive1*    D. Byrne1    R. Cunningham2    R. Telford3    R. Telford4    1Research School of Psychology, Australian National University 
2The Fenner School of Environment and Society, Australian National University

Introduction: Depression and dysfunctional body image in children have been associated with a number of clinical states including anxiety, 
eating disorder, obesity, insulin resistance and metabolic syndrome. Participation in regular physical activity may serve to protect against 
depression and body image disturbance. Successful engagement in physical pursuits may depend on the child’s physical literacy. The present 
study examined longitudinal relationships of children’s body image and depressive symptoms with physical activity, fitness and fatness to 
determine their effect on mental health in children.
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Method: Participants were 723 children from the Lifestyle of our Kids (LOOK) study. Measures of body image, stress, physical activity (pedometers), 
fitness (shuttle run) and fatness (DEXA) were collected at age 8 and 12 years. Data were analysed using general linear mixed modelling. 
Results: We found longitudinal evidence that increased %BF among girls is associated with increased body dissatisfaction (p=0.021), cross-sectional 
evidence of the same relationship among boys (β=0.11, p=0.005), and cross-sectional evidence that lower fitness was associated with greater body 
dissatisfaction for both genders (boys p<0.001; girls p=0.002). Weaker evidence was found for the relationship between physical activity and body 
dissatisfaction. When investigating the effect on depressive symptoms, cross-sectional evidence was found for relationships between low physical 
activity (boys p<0.001; girls p=0.045) and low fitness (boys p<0.001; girls p=0.001) with depression. No significant relationships were found 
between %BF and depression.
Conclusion: Increased adiposity is a strong predictor of body dissatisfaction, particularly among girls. Higher levels of cardiovascular fitness may 
act as a protective buffer to depression and body image concerns, regardless of a child’s body composition. Physical activity but was related 
to fewer depressive symptoms but did not appear to be an effective strategy for decreasing body dissatisfaction in our cohort. These findings 
indicate that increased fitness, and to some degree increased physical activity, may be an affective target in the treatment of mild mental health 
disturbances among children. This raises the question of whether a multidisciplinary approach in the treatment of depression and body image 
disturbance, which includes physical activity components in addition to traditional psychological treatment, can result in incremental treatment 
benefits. It also raises questions about the role of physical literacy in determining physical activity levels and how this concept may influence or 
protect against the development of mental health problems among children. 

262 A systematic review of the intrapersonal correlates of motivational climate perceptions in physical

R. Keegan1*    C. Harwood2    J.J. Smith2    A. Raine1    1University Of Canberra    2Loughborough University

Introduction: Achievement goal theory proposes two ways of evaluating competence in physical activity contexts: normative success (ego-goals) 
versus success from objective/absolute performance, improvement, or effort (task-goals). Thirty years of research in physical activity has consistently 
linked subjective perceptions of how environments emphasize each achievement goal to a range of important outcomes: behavioral, cognitive and 
affective. In order for research in this area to reach new heights, the purpose of this study was to systematically review and appraise the achievement 
goal literature (1990–2014) with a view to identifying the intra-individual correlates of motivational climate perceptions, and to identify avenues in 
need for further development. 
Methods: Four databases were searched, leading to the identification of 104 published studies (121 independent samples) that met inclusion 
criteria. Correlates were grouped into 22 categories and effect sizes were calculated using the Hunter-Schmidt method for correcting sampling 
error. The 95% confidence interval (CI) of each estimate was constructed around the true score correlation. 
Results: A total population size of 34,156 (mean = 316.3, SD = 268.1) was sampled in the analysis, with the published mean ages ranging 
from 10.0 to 38.2 years (mean = 16.5 years, SD = 4.7). Perceptions of a task or mastery climate were consistently associated to a range of 
adaptive motivational outcomes including perceived competence, self-esteem, objective performance, intrinsic forms of motivational regulation, 
affective states, practice and competitive strategies and moral attitudes, and the experience of flow. Perceptions of an ego or performance 
climate were positively associated with extrinsic regulation and amotivation, negative affect, maladaptive strategy use, antisocial moral attitudes 
and perfectionism, but negatively associated to positive affect and feelings of autonomy and relatedness.
Discussion: In addition to the above-described patterns of associations between perceptions of task- and ego-involving motivational climates, 
this study clearly identified several opportunities for future research to reach new heights: (a) the samples were relatively homogeneous in terms 
of using school and college participants tightly concentrated around the mean age of 16.5 years – future research should seek to recruit samples 
outside this age-range; (b) the vast majority of the studies sampled were cross-sectional in nature. However, the perceived (and objective) 
motivational climate may change substantially as one ages or progresses up competitive levels. Future research should seek to address these 
issues, as well as progressing beyond the measurement of dichotomous subjective perceptions when the motivational climate is, in reality, 
a complex social environment. 

263 Skilling up with motivational interviewing: ‘Engagement in personal training with motivational interviewing: 
A guide for physical trainers’

Y. Nasstasia1*    R. Callister1    A. Baker1    S. Halpin1    L. Hides2    A. Giles1    B. Dascombe1    B. Kelly1    T. Lewin1    1University Of Newcastle 
2Quensland University Technology

Background: Research has increased understanding of the underlying mechanisms associated with the benefits afforded by regular exercise. 
Despite this, exercise participation rates are low and achieving health benefits elusive. Low exercise participation is more evident in depressed 
populations where lack of interest or pleasure in activities is part of the diagnostic profile. This presentation describes: (i) the development of 
a Motivational Interviewing (MI) intervention as an engagement strategy for exercise participation with young people diagnosed with major 
depressive disorder (MDD); and (ii) a preliminary investigation of the effects of MI on exercise self-efficacy. 
Methods: The manual was created for the Healthy Body Healthy Mind study, investigating the effects of exercise on MDD in youth. The manual 
underwent two phases of development and assesses readiness to change, addresses barriers to engaging with an exercise program and provides 
specific motivational change strategies for exercise adherence. The pilot saw the initial development of the manual. Twelve participants aged 
18–24 years who met DSM-IV diagnostic criteria for MDD received an initial session of MI delivered by a clinical psychologist. Participants were 
assessed with an exercise self-efficacy measure before and after the MI intervention (score range 18–90). This was followed by a 12-week group 
exercise program offered 3 times per week for 1-hour duration. The second phase of development occurred at the end of the pilot study with 
revisions based on findings and for planned delivery by personal trainers in a real world setting. A trainers’ package was also developed. 
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Results: A significant increase in exercise self-efficacy was observed following MI; mean improvement =19.58; (t
(11)

=-4.24, p< 0.001) and a 
significant although less marked improvement remained at post-exercise intervention; mean improvement =8.80; (t

(9)
=-2.97, p< 0.016). 

Results: from an exit survey upon conclusion of the pilot study showed most participants found the MI intervention helpful. 
Discussion: The findings from this study suggest the MI intervention is associated with an increase in exercise self-efficacy with improvement 
sustained at the end of the exercise program. These findings warrant further investigation in a RCT as they may have implications for developing 
exercise interventions with young people who have depression and for other populations who may struggle to adhere to an exercise program. 
Preliminary discussion about the feasibility and acceptability of the MI intervention with personal trainers will also be presented.

264 Supplements and their regulation

S. Austin1*    1Sports Dietitians Australia

There has been much media attention given to the topic of supplements and doping in sports in recent times, with many sports now adopting their 
own supplements policies. But do you recognize when is a supplement a food and when is it a pharmaceutical based product? 
This session aims to equip health professionals with information to support informed decisions, and to minimise the risk of doping, when choosing 
supplements and writing supplement policies. It will also offer clarity around when is a supplement a food, under the Food Standards Australia 
New Zealand Code (FSANZ), and when it is pharmaceutical based under the Therapeutic Goods Administration Code (TGA) and what the difference 
means to the standard of manufacturing, ingredients allowed and claims that can be made. 

265 Minerals status in long distance runner

L. Kovacs1*    C.B. Zamboni1    T.F. Lourenço2    D.V. Macedo2    1Instituto de Pesquisas Energéticas e Nucleares IPEN/CNEN    2Laboratório de Bioquímica do Exercício 
– LABEX Universidade de Campinas – UNICAMP

Introduction: The number of participants in long distance running in Brazil had a large growth in the last years, mainly by amateur athletes. 
Intense physical exercise can be associated with increased mineral losses through sweat and urine. Considering that minerals are essential for 
metabolic and physiologic processes in the human body, the aim of this study was determined Br, Ca, Cl, I, K, Mg, Na and S levels in blood of 
amateur runner using gamma spectrometry technique. This study is a partnership with Exercise Biochemistry Laboratory (LABEX) at UNICAMP, 
a group of international reference in medical sports field. 
Methods: Twenty six male amateur athletes, age 18 to 36 years, weight 69.0 ± 10.1 Kg, BMI 22.7±2.6 kg/m2, training/week 37.3± 13.0 km, 
hematocrit 44% ± 2, participated of this study. The athletes had a balanced diet, without multivitamin/mineral supplements. The blood samples 
were collected in the morning at rest (before physical training). A small capillary pin (Clinitubes®, Radiometer Copenhagen®) was inserted in the 
athlete’s finger and exactly 50(± 0.015) μL were dropped on to Whatman nº 41 filter paper (~2.3 cm2) using a calibrated micropipette, and then 
dried for a few minutes using an infrared lamp. The blood samples were analyzed in the Gamma Spectrometry in the Spectroscopy Laboratory 
(LEER) at IPEN. 
Results: The results were compared with the control group (subjects of same age but not involved with physical activities) and showed an appreciable 
decrease in the levels of Br (64%) e I (55%) and an increase in the concentration Ca (17%), Cl (8%), Mg (75%), Na (12%) and S (33%); only K level´s 
has not changed.
Discussion: The results showed significant differences and suggest that they can be considered for evaluating the performance of the athletes during 
the period of competition preparation, in the prevention of electrolyte disturbance most common in athletes of long performer; for preparation of 
balanced diet, as well as to contribute for proposing new protocols of clinical evaluation. Relate to gamma spectrometry, it is a sensitive analytical 
technique used to quantify ions with some advantages comparatively to conventional procedure (biochemistry analyses performed in serum): it requires 
small amounts of blood (few μL), any pre-treatment, non-destructive (samples can be reanalyzed) and allows simultaneous evaluation of several 
elements in blood. In addition, it also allows the evaluation of iodine and sulfur in blood something unusual in the conventional clinical tests. 

266 Hydration and Fueling Strategies in Recreational Endurance Swimmers

S. Dacres-Mannings1*    C. Kullen2    1Dynamic Dietitians    2Australian Defence Force

Introduction: Endurance ocean swimming is increasingly popular in Australia, however little data exists regarding hydration and feeding strategies. 
The goal of the study was to determine whether recreational endurance swimmers undertaking a 5 or 10km swim were starting the event 
hydrated, their range of fluid loss and nutritional intake during the swim.
Method: Six women and six recreational men swimmers undertook the 10km and one women 5km Balmoral ocean swim in December 2013 in 
Sydney. One of the male 10km swimmers stopped at 7.5km due to excessive cramping and a 73 years young female also stopped at 7.5km. 
Air temperature was 25–28 C, humidity 65%, sea temperature 20–21 C with increasing wind. USG testing was conducted using a refractometer 
ATATG0 USG model 3741 on all swimmers on first urine sample of the day prior to and morning of the swim. Swimmers were weighed before 
and after their swim using Tanita Scales with 100g increments to determine fluid loss. Intended intake during the swim was recorded prior to 
and actual intake of fluid and food after the swim
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Results: Results showed six swimmers were adequately hydrated prior to the swim, the remaining five swimmers provided two urine samples 
showing dehydration on both the morning of and the day prior to the swim. It should be note that the day prior to the swim was unusually hot 
and humid with temperatures reaching 35–38 degrees. 
Fluid intake during the swim varied from nil (5km swimmer) to 1.4 litres (male 10km swimmers.) Sweat rates ranged from 182 to 809mls/ hour. 
Carbohydrate intake ranged from 0 for the 5km swimmer to 165g carbohydrate for a male 10km swimmer. 
Recommended carbohydrate intake are for a minimum of 50–60g per hour with most swimmers tested falling significant lower, three swimmers 
having only 20–27g carbohydrate/hour.
A range of sports drinks, gels – commercial and homemade, ovaltine and food were consumed. Seven swimmers consumed seawater unintentionally. 
Seven swimmers reported urinating during the swim, two swimmers admitted to 4 “pees” during the 10km swim. Times for the 10km swim ranged 
from 2hrs 33mins to 3hrs 45mins.
Conclusion: The Balmoral Ocean swim had a total of 48 participants in the 10km and 29 swimmers in the 5km swim. Our results reflect a need 
for increased education of recreational endurance swimmers to assist them to meet their fluid and fuel requirements. The majority of the swimmers 
tested went on to complete the 20km Rottnest swim in February 2014.

267 Seasonal and practice environment effects on vitamin D and intact parathyroid hormone levels among female 
athletes in Japan

A. Maruyama-Nagao1*    K. Sakuraba1    Y. Suzuki1    1Juntendo University

Background: It is widely known that weight-bearing physical activity is important to prevent osteoporosis. It has been reported that there is a positive 
relationship between physical activity and blood vitamin D levels. However, it has been demonstrated that many elite athletes are insufficient in vitamin 
D, and the proportion of those with insufficient vitamin D is higher in indoor (e.g., basketball players and dancers) than outdoor (e.g., tennis and soccer 
players) athletes.The purpose of this study was to determine the relationship between serum 25(OH)D levels and bone turnover markers in Japanese 
female collage athletes, from the perspective of the practice environment and season.
Method: Thirty female college athletes aged 20–22 years participated. They consisted of 15 outdoor athletes (e.g., soccer) and 15 indoor athletes 
(e.g., basketball and volleyball). Venous blood was collected in the morning prior to breakfast and more than 24 hours after practice; on March, 
June, September and December, respectively. We evaluated 25(OH)D, PTH and serum calcium as measures of bone mineralization. Also, to 
examine bone metabolism, we assessed BAP as a bone formation marker, as well as TRAP-5b as bone absorption markers. They were asked to 
report their physical activities in the questionnaire. 
Results: The mean 25(OH)D level of outdoor athletes was lowest at winter, and highest at summer (32.0±2.7 ng/ml in March; 37.9±8.5 ng/ml in June; 
39.2±5.9 ng/ml in September, and 33.6±4.0 ng/ml in December), however, there was no significant seasonal changes in PTH and any marker of bone 
turnover. On the contrary, in indoor athletes, seasonal change of 25(OH)D, PTH, serum calcium were observed (25(OH)D:19.4±4.1 ng/ml in March; 
28.5±6.3 ng/ml in June; 31.7±6.9ng/ml in September, and 24.2±6.6 ng/ml in December, PTH: 54.8±17.9 pg/ml in March; 35.2±9.9 pg/ml in June; 
38.7±12.9 pg/ml in September, and 33.1±11.0 ng/ml in December, serum calcium: 9.2±0.3 mg/dl in March; 9.7±0.2 mg/dl in June; 9.6±0.3 mg/dl 
in September, and 9.5±0.3 mg/dl in December).
Discussion: The present study suggested that wintertime with a shorter exposure to sunlight, and indoor sports involving a lower exposure to sunlight 
are likely to cause blood vitamin D insufficiency, affecting bone mineralization. We suggest that indoor athletes supplement vitamin D with food, 
and exercising outdoor as needed.

268 A Systematic Review to Assess the Impact of Physical Activity Intervention on People with Metabolic Syndrome

L. Nambiar1*    A. Bhimjiyani1    S. Khandelwal1    1Public Health Foundation Of India

Background: Dramatic economic growth in the past few decades has led to westernization of diets, increasingly sedentary lifestyle and a decrease 
in physical activity. As a result metabolic syndrome has emerged as a major global public health issue.The purpose of this systematic review 
is to examine the effect of physical activity on various metabolic syndrome outcomes which includes: blood pressure, triglyceride and HDL-C 
level, waist circumference, fasting blood glucose.This could help strategize future major researches and formulation of policies as basis for 
recommendation and prescribing physical activity interventions in both developed and developing countries.
Methods: The systematic review mainly focused on the key metabolic syndrome outcomes: blood pressure, triglyceride and HDL-C level, 
waist circumference, fasting blood glucose. A literature search was conducted on the PubMed database using predefined keywords. Retrieval of 
potential citations was followed by title, abstract and full-text screening. This procedure helped determine the eligibility of the articles for this 
systematic review. This was followed by data extraction from the eligible papers with the evidence appraisal conducted using the critical 
appraisal skills programme (CASP) tool for randomized controlled trial. Several factors were considered during data abstraction: Population (P), 
intervention (I), comparator (C ), outcomes (O), study design (S).
Results: Of the total 334 potential papers retrieved through PubMed search, only 14 papers were identified to be finally eligible for this systematic 
review. Data extraction and analysis provided a large body of evidence clearly supporting reduced risks of metabolic syndrome even with modest 
amounts of physical activity. An overall improvement was observed in all the five metabolic syndrome outcomes (blood pressure, triglyceride, HDL-C, 
fasting blood glucose, waist circumference) with majority of the studies focusing on physical activity that were aerobic in nature. Greater improvement 
in health benefits was observed with increase in the intensity of exercise or combining the physical activity with a wellness program that included a 
diet regimen. 
Conclusion: This review provides evidence that sustained physical activity 
for at least 12 weeks can independently lead to an improvement in overall metabolic syndrome as well as related risk factors. 



Supplement to Journal of Science and Medicine in Sport    123

Friday 17 October

269 Insulin Resistance in Athletes

S. Dacres-Mannings1*    1Dynamic Dietitians

Insulin resistance in athletes can be both advantageous and detrimental to performance. It is a complex genetic condition which increases with 
age, puberty, during pregnancy, oral contraceptive use, high body fat levels and with consumption of high GI foods. 
Early diagnosis and treatment of insulin resistance will improve weight control, energy, mood levels, athlete performance, extend an athletes career 
and prevent development of eating disorders. In women it can also restore menstruation, ovulation and fertility if PCOS also exists. Insulin resistance is 
present 10–40y ears before the loss of insulin secretion occurs hence, additionally it will reduce the development of type 2 diabetes and heart disease
During this presentation I will discuss the signs and symptoms of Insulin Resistance in athletes, metabolic effects, the advantage of the “thrifty 
gene” in the past hunter gatherer years and how it effects the modern athlete.
In a study over of 700 athletes rowing and short-distance track athletes had significantly lower HOMA-IR values whilst archery and field-throwing 
athletes had significantly higher values than the control group. In one study on 119 Japanese male university athletes, 4.2 % had insulin resistance 
with HOMA-IR ≥2.5. Other studies have shown that in NFL high school & university players 35–90% of offensive and defensive lineman have 
symptoms of insulin resistance. 
I will provide a number of case studies of Australian male and female athletes with insulin resistance from a variety of sports including golf, 
triathlon, swimming, and rugby league. 
When looking after our indigenous athletes it is crucial to examine this area as indigenous Australians are 7 times as likely to die from Diabetes 
as other Australians. Cathy Freeman is an example of high profile indigenous ex-athlete who was diagnosed with type 2 diabetes not long after 
her retirement from elite sport.
A positive diagnosis of insulin resistance or impaired glucose intolerance will not only improve an athletes performance but will also provide 
increased motivation to undertake lifestyle changes which can assist in delaying and/ or preventing diabetes. 

270 Reflections on two decades of concussion research, policy and practice

SYMPOISUM

A. McIntosh1*

Background: The author has been involved in concussion research, policy and practice for two decades. He was first exposed to the topic from a 
science and engineering perspective while undertaking his doctoral research on head injury biomechanics in the 1990s. Since that time concerns 
about concussion in sport have come and gone, and returned, our understanding of concussion has improved considerably, and policy and 
practical approaches to its prevention and management have developed iteratively.
Content: The presentation will provide a historical perspective and reflections on the last twenty years and identify the differences and similarities 
in key areas between then and now in our knowledge and approach to concussion. For example, our understanding of the biomechanics of 
concussion has improved greatly from a theoretical basis and primate experiments twenty years ago to a substantial knowledge base on humans 
in sporting situations. Although opportunities to improve padded headgear for contact sports exist, key drivers are still missing, e.g. product 
standards and rules. Issues related to the prevention and management of concussion in community level sports will be highlighted. In contrast to 
professional sports, where rules and guidelines around concussion have changed considerably, many challenges remain in community sport.

271 Concussion management at community sport: What’s needed?

D. Bow1*    F. Boys1    1Sports Medicine Australia (WA Branch)

Introduction: Sports related concussion is receiving increasing attention in the general media and scientific literature. It is important that sporting 
clubs at the community level particular junior clubs manage suspected concussion cases appropriately. There are many sporting codes and clubs 
that either do not have guidelines available or the developed guidelines (AFL, NRL) are not widely disseminated. 
Methods: An online survey was developed by Sports Medicine Australia (WA Branch) and sent to state sporting associations and community sporting 
clubs. The aim of the research was to determine the level or knowledge, resources and training for managing sports related concussion at the 
community level. Survey respondents filled a variety of roles within the club including administrators, coaches, sports trainers, players and parents.
Results: A total of 263 responses were received. Respondents were from 23 sporting codes with equal responses across senior and junior clubs. 
The majority of respondents were from Australian football followed by netball and soccer. 63% of respondents indicated that they did not or were 
unsure as to whether their club had a written policy or protocol to manage concussion. Less than 50% of respondents recognised that players 
require a medical clearance after receiving a concussion. Of those respondents recognising that clearance was required, 60% indicated that a 
GP needed to clear the athlete to return to play. Other respondents indicated that it was up to the parent (27%) or player themselves with a further 
10% being unsure. 52% of respondents had not participated in any concussion education or training. Respondents indicated that the resources 
most required included a poster, policy guidelines and pocket sized information booklet. 
Discussion: Concussion management guidelines have not reached target groups at the community sport level. Knowledge gaps are evident across 
available guidelines and resources, training requirements and administration in relation to accountability and responsibility. SMA (WA Branch) 
are conducting the Concussion in Sport Project with the key aims of communicating to and educating community sporting clubs on best practice 
concussion recognition and management. Resources developed include policy guidelines, sample policy, an education poster and take home 
guidelines for players, parents and partners. Concussion management continues to be a concern at a community sporting level. The dissemination 
of guidelines and resources to key stakeholders is important to ensure the safety of all those involved in community sport.
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272 Rural vs. Metro: Geographical differences in sports injury healthcare burden in Victoria

A. Wong Shee1*    A. Clapperton2    C. Finch1    1Australian Centre For Research Into Injury In Sport And Its Prevention (ACRISP), Federation University Australia 
2Victorian Injury Surveillance Unit (VISU), Monash Injury Research Institute (MIRI), Monash University

Introduction: Sports injury is a major component of injury treatment need in Victoria. Despite the increase in the numbers of specialist clinical services 
for the management of sports injury, a large proportion of these injuries are treated in hospitals. Importantly, in regional and rural areas, where there 
is limited access to primary care and specialized services, the demands on hospitals are likely to be even greater. Regional communities encourage 
participation in sport for social and economic benefits, however the impact of treating sports injury on regional hospitals is unknown. The objectives 
of this study are to compare the frequency of sports injury hospital admissions in regional areas to that for metropolitan areas over a 9-year period in 
Victoria, Australia.
Methods: Analysis of routinely collected data relating to hospital admissions for sports injuries in Victoria, Australia over 2003/4–2011/12, 
inclusive. Data included: all Victorian public and private hospital hospitalizations that included an International Classification of Disease, 
Version10-Australian Modification sports activity code (U50-U71) and a principal diagnosis of injury (S00-T98). Data were classified according 
to the Local Government Area (LGA) of residence not the LGA where the incident occurred. Trends in injury rate per 100,000 population were 
analysed by log-linear Poisson regression. 
Results: For every year, from 2003/4–2011/12, the rate of hospital admissions for sports injury was higher in rural and regional LGAs compared 
with metropolitan LGAs. Over the 9-year period the rate of hospital admissions for sports injury (per 100,000 population) in all of Victoria 
increased significantly by 15% (166.0 to 205.1; p=0.005). Adult sports injury hospital admission rates increased significantly in regional/rural 
(21%, 181.2 to 184.8; p<0.001) and metropolitan (31%, 136.7 to 175.9; p<0.001) LGAs. Hospital admission rates for sports injury in children 
(<15 years) decreased significantly in metropolitan areas by 27% (279.2 to 212.2; p=0.003) while there was no significant change in regional 
and rural areas (292.6 to 282.2; p=0.115).
Discussion: The significant increase in hospital admissions for sports injury in Victoria and the significantly higher rate of sports-related hospital 
admissions in rural and regional areas compared with metropolitan areas highlights the need for pro-active guidance for regional and rural health 
services to keep pace with the healthcare demands of sports injuries.

273 The impact of sports injuries on a regional health service

A. Wong Shee1*    A. Clapperton2    C. Finch1    1Australian Centre For Research Into Injury In Sport And Its Prevention (ACRISP)    2Victorian Injury Surveillance Unit (VISU), 
Monash Injury Research Institute (MIRI), Monash University

Introduction: Regional communities encourage participation in sport and invest in mass participation events, such as fun runs and road cycling 
events, for important social, health, and economic benefits. However, with increasing participation in sport there is an increased risk of injury and 
need for healthcare services and infrastructure. This is presenting new challenges in regional and rural towns where there is limited availability of 
after-hours and emergency healthcare. Reliable sports injury hospital utilisation data is needed to inform strategic healthcare service decision-making. 
The aims of this study are to determine the frequency of hospital-treated sports injuries in Ballarat, a large regional centre in Victoria, Australia.
Methods: Analysis of routinely collected data relating to hospital-treated sports injuries in Ballarat over 2003/4–2011/12, inclusive. Data included: 
(i) Ballarat Base Hospital (BBH) admissions, coded to the International Classification of Disease, Version10 – Australian Modification. 
Records were selected if they had a principal diagnosis of an injury (S00-T98). Sport-related cases had an activity code in the range U50–U71; 
(ii) BBH emergency department (ED) presentations from the Victorian Emergency Minimum Dataset. Firstly all injury ED presentations were 
selected then sports injury cases were identified if the activity code indicated sports (activity=S) or a sports activity was mentioned in the text 
“description of injury event” variable contained in the dataset. Trends in injury frequency were analysed by log-linear Poisson regression.
Results: Over the 9-year period the frequency of hospital-treated sports injury at BBH increased significantly by 77% (from N=1424 to N=2548; 
p<0.001), with an annual increase of 6.5% (95%CI 5.0%–7.6%). The increase in hospital-treated sports injury was greater than the increase 
in the frequency of hospital-treated injury for all causes (52%, N=11844 to N=17074; p<0.001) and well in excess of the population growth 
(13%, N=84,190 to N=95,185). Hospital admissions increased significantly by 106% (N=130 to N=268; p<0.001) and the number of ED 
presentations also increased significantly by 76% (N=1294 to N=2280; p<0.001). 
Discussion: The frequency of hospital-treated sports injury in Ballarat increased substantially over the 9-year period, exceeding both population 
growth and the increase in hospital-treated injury for all causes. This study provides important information on the demands sports injuries place 
on a regional hospital and insight into the future healthcare needs related to sport participation. These findings clearly demonstrate the need for 
strategic healthcare service planning to ensure optimal healthcare delivery and the sustainability of sport participation in regional areas.

274 Heat experienced on synthetic turf surfaces: An inevitable or preventable risk?

AWARD FINALIST

D. Twomey1*    L. Petrass1    J. Harvey1    L. Otago2    P. LeRossignol2    1Federation University Australia    2Australian Catholic University Brisbane

Introduction: Changes in climatic conditions and improvements in synthetic turf products have resulted in a global increase in the use of synthetic 
turf surfaces, particularly for the football codes. The introduction of black crumbed rubber infill in third generation (3G) synthetic turf has yielded 
concerns over possible increases in surface radiant heat and associated heat-related illnesses. With limited evidence on the temperatures 
experienced on 3G surfaces, it is difficult to determine the actual risk for participants and develop effective prevention strategies. The aim of this 
study was to establish the temperatures experienced on 3G surfaces compared to natural grass and identify how environmental factors influence 
surface temperatures. 
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Methods: Ambient and surface temperature, relative humidity, wind speed and cloud cover were measured on a 3G synthetic turf and two 
adjacent natural grass surfaces over a two month summer period where ambient temperature ranged from 13.6–39.9°C. In every test session, 
all measurements were taken at three different locations on each field, with three testing repetitions at each location. Regression analysis 
was used to determine the relationship between surface temperature and ambient temperature. Analysis of covariance (ANCOVA) was used to 
investigate differences in surface temperatures, with type of surface, cloud cover, and patterns of ambient temperature on preceding days as 
factors, and ambient temperature, wind speed and relative humidity as covariates.
Results: The highest surface temperatures were recorded on 3G synthetic turf (mean= 46.3°C, maximum= 86.6°C) and the lowest on irrigated 
natural grass (mean= 24.1°C, maximum= 49.4°C). The ambient temperature and whether it was sunny or cloudy were the only two variables 
significantly associated with surface temperature on all three surfaces. Other significant correlates on particular surfaces were wind speed on 
natural grass and humidity on the 3G synthetic surface.
Discussion/Conclusions: The results demonstrate that significantly higher surface temperatures are produced on a 3G synthetic turf surface than 
on natural grass and that the level of cloud cover is a significant factor in the surface temperature experienced. Although the physiological effects 
of the heat transferred from the surface to the athlete’s foot on very hot surfaces have not been researched quantitatively, such high temperatures 
are undesirable and are likely to result in heat stress. It is anticipated that the results of this study can be used to inform safety decisions or guide 
the development of heat policies/guidelines to optimise activity and reduce potential heat related illness/injury during activities on such surfaces. 

275 The Incidence and Factors Associated with Concussion Injuries in South African Youth Rugby Union

S. Mc Fie1*    J. Brown1    S. Hendriks1    M. Posthumus1    C. Readhead2    M. Lambert1    A. September1    W. Viljoen2    1University Of Cape Town 
2South African Rugby Union

Background: Rugby union is a sport characterized by frequent high impact collisions and therefore has a relatively high concussion risk. The incidence 
of concussion in South African youth rugby is largely unknown. Furthermore, there is limited evidence of which factors are associated with increased 
concussion risk in youth rugby. Therefore the aim of this study was to determine the incidence of concussion and to identify potential risk factors of 
concussion within South African youth rugby players.
Methods: Injury surveillance was completed at the four South African Rugby Union Youth Week tournaments (under-13, under-16 and under-18 
age groups) for three consecutive years (2011–2013). The concussion incidence was calculated per 1000 player-match-hours with a 95% 
confidence interval (95% CI). Poisson regression analysis was used to identify possible concussion risk factors. 
Results: A total of 5412 players participated in the tournaments, producing a total exposure of 11805 player-match-hours. During this time, 
the tournament doctor diagnosed 74 concussions. The concussion incidence was 6.3/1000 player-match-hours (95% CI 4.8 -7.7) across all 
tournaments between 2011 and 2013. There was a higher incidence in the fourth compared to the first quarter of the game (IRR: 2.09, 95% 
CI 1.0–4.3, p<0.05). Forwards had a higher concussion rate than backs (IRR: 1.6, 95% CI 1.0–2.6, p<0.05), with the hooker having a higher 
incidence than several other player positions (P<0.05). The tackle was the most common cause of concussion. There was a four-fold higher 
risk of being concussed as the tackler, as opposed to the ball carrier (IRR: 4.3, 95% CI 2.0–9.2, p<0.001). 
Discussion: The concussion incidence falls within the broad range of youth rugby union concussion incidences reported in other countries. 
Concussion risk tended to increase with game progression, suggesting that fatigue may be having an effect. Concussion incidence was not 
uniform across all playing positions, which may be due to the differing tactical roles for each position. The act of making a tackle was the 
mechanism associated with the greatest concussion risk, which is consistent with previous research. 

276 The role of tendon compliance in maximising muscle performance and minimising injury risk during running

AAPSM Sponsored Session

G. Lichtwark1*    1University of Queensland

Introduction: The legs of terrestrial animals, like humans, have long been described to behave like a spring during 
gait. This is particularly evident in running, where the leg can be seen to compress as force increases during early 
stance and then extend as force declines in late stance, but is also apparent in walking. This spring-like behaviour is believed to enhance the 
efficiency of locomotion, because while muscles must ultimately generate the forces required for contraction, elastic energy can be stored in 
tendinous tissue to reduce the mechanical work of the muscles. However, repetitive loading cycles can also predispose tendons to injury. Here I 
will explore different contemporary methods that we have employed to understand how muscles of the lower limb interact with spring-like tendons 
(e.g. the triceps surae and Achilles tendon) during walking and running and provide an overview of the implications for understanding running 
performance and injury. 
Methods: We have developed dynamic ultrasound imaging techniques to assess muscle and tendon function and have coupled this with three 
dimensional motion analysis, musculoskeletal modelling and measures of muscle electrical activity to better understand the role that tendon 
compliance plays in generating power around the ankle. 
Results and Discussion: It is clear that tendinous tissues are key structures involved in both power absorption and generation and therefore tuning 
their mechanical properties to the task requirements may be key to maximising performance. Using a model of muscle energetics we have shown 
that only with an appropriately compliant Achilles tendon can gastrocnemius and soleus muscle economy be maintained across different running 
speeds to match the energetics measured at the whole body level. However, there can also be disadvantages to having stretchy tendons as it may 
reduce the capacity for rapidly imparting force to the skeleton and secondly it may itself be susceptible to damage through processes of tendon 
fatigue and creep when exposed to repetitive high strains. However, we have shown that long tendons like the Achilles tendon are remarkably 
resilient and are often much better suited to buffering stretch than its attached muscle. In fact, tendon elasticity can buffer up to 90% of the 
stretch of a muscle during eccentric contractions like those that occur during backwards walking, and hence can provide a protective mechanism 
for muscle against muscle damage. Finally, I will explore the implications of changing running mechanics (e.g. forefoot vs heel strike or footwear 
changes) and how this might impact on muscle and tendon mechanics and ultimately performance and injury. 
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277 Changing the sedentary time and physical activity trajectories of obese adolescents: Results from the CAFAP 
controlled clinical trial

L. Straker1*    E. Howie1    J. McVeigh1    K. Smith1    A. Fenner1    T. Olds1,2    R. Abbott1    A. Smith1    1Curtin University    2University of South Australia

Introduction: Adolescents are typically on trajectories of increasing sedentary time and decreasing moderate/vigorous physical activity. Overweight and 
obese adolescents may have poorer activity profiles than normal weight adolescents and therefore be at increased risk of activity-related physical and 
mental health problems. As activity behaviours tend to track from adolescence to adulthood, altering adolescent activity trajectories is likely to have 
long-term health consequences. This study aimed to evaluate the immediate and 12 month post-intervention effectiveness of an intervention focused 
on changing the sedentary and physical activity behaviours of obese adolescents. 
Methods: Sixty nine adolescents aged 14.1(SD 1.6) years participated in a within-subjects staggered-entry waitlist controlled trial of Curtin University’s 
Activity, Food and Attitudes Program (CAFAP). CAFAP involved an 8 week intensive multi-disciplinary family-based community intervention with tapered 
text message and phone support for 12 months. Sedentary time and light, moderate and vigorous activity were measured using Actical accelerometers 
worn on the hip for a week. Fifty six participants provided adequate accelerometer data in at least two assessments and were included in linear mixed 
model analysis. Activity profile patterns were assessed with Exposure Variation Analysis.
Results: On entry to the study adolescents were sedentary for 70.3% of their awake wear day, with 25.4% spent in light activity, 4.2% in moderate 
activity and just 0.2% spent in vigorous activity. 28.1% of their wear day was spent in bouts of sedentary time of at least 30 minutes duration, 
with 9.8% spent in sedentary bouts of 60 minutes or more. During the control period adolescents showed trajectories of increasing daily sedentary 
time (mean 532.3 [SE3.3] to 548.2[3.7], p=.003) and decreasing daily light activity (199.7[2.7] to 186.4[3.5], p=.007) with decreasing trends 
for moderate (31.1[1.3] to 29.4[1.1], p=.147) and vigorous (1.5[0.2] to 1.3[0.2], p=.470) activity. During the intervention period these trajectories 
were reversed with monthly rates of change showing a decrease for sedentary time (-5.1[95%CI -11.0, 0.8]) and an increase for moderate 
physical activity (1.8[-0.04, 3.6]). Sedentary time and light, moderate and vigorous activity levels remained stable over the 12 month maintenance 
period. There were no significant reductions in prolonged bouts of sedentary time following the intervention.
Discussion: The CAFAP intervention was effective in changing the sedentary time and physical activity trajectories of obese adolescents suggesting 
behavior focused interventions have the potential to create long-term health changes. However trajectories of prolonged sedentary time were not 
changed in the intervention and thus further development of interventions targeting the pattern of sedentary behaviour is required. 

278 The SCORES physical activity intervention for children attending schools in low-income communities: A cluster RCT

AWARD FINALIST

D. Lubans1*    K. Cohen1    R. Plotnikoff1    R. Callister1    P. Morgan1    1University Of Newcastle

Background: Schools have been identified as important settings for the promotion of physical activity (PA) among children and provide access to 
populations ‘at risk’ of inactivity, such as those from low socio-economic backgrounds. The purpose of this study was to evaluate the impact of a 
PA intervention guided by the socio-ecological model, known as SCORES (Supporting Children’s Outcomes using Rewards, Exercise and Skills).
Methods: The SCORES intervention was evaluated using a cluster randomized controlled trial. Participants were 460 children (54.1% girls) aged 
8.5 ± 0.6 years from 8 primary schools (25 classes) located in low-income communities. The socio-ecological model provided a framework for 
the 12-month intervention, which included the following components: teacher professional learning, student leadership workshops (including 
leadership accreditation and rewards, such as stickers and water bottles), PA school policy review, equipment packs, parental engagement via 
newsletters, PA homework and a parent evening, and community partnerships with local sporting organizations. Primary outcomes were objectively 
measured minutes per day of moderate-to-vigorous physical activity (MVPA)( GT3X+ accelerometers) and cardiorespiratory fitness (20 meter 
multistage fitness test). Outcomes were assessed at baseline, mid-program (6-months) and posttest (12-months). Analyses were conducted using 
linear mixed models, adjusted for sex, age and school class (included as a random factor). A detailed process evaluation was also conducted.
Results: Eighty-four percent of participants were retained in the study after 12-months. At mid-program, there were no statistically significant 
between-group differences for PA or cardiorespiratory fitness. At posttest, there were statistically significant group-by-time effects for PA (adjusted 
mean difference, 12.2 MVPA mins/day; 95% CI, 4.4 to 19.9, p = 0.011) and cardiorespiratory fitness (adjusted mean difference 5.3 laps; 95% CI, 
2.1 to 8.5, p = 0.004). Overall, teachers were satisfied with the intervention (mean [SD], 4.9 [0.3]; rating scale, 1 = strongly disagree to 5 = 
strongly agree), as were children (mean [SD], 2.7 [0.6]; rating scale, 1 = not really to 3 = a lot). On average, teachers at the intervention schools 
adhered to 62.9% of the recommended PE lesson structure at observation 1, 70.5% at observation 2, and 79.0% at observation 3. 
Discussion: The SCORES multi-component school-based intervention improved PA and fitness in children attending primary schools in low-income 
communities, without increasing physical education curriculum time. Implementation of the SCORES program may help to improve the health and 
fitness of children and prevent the onset of lifestyle-related diseases.
Trial registration: Australian New Zealand Clinical Trials Registry No: ACTRN12611001080910

279 Minutes count: Determining the dose response of classroom exercise beaks on acute educational outcomes in 
primary school students

E. Howie1*    M. Beets2    R. Newman-Norlund2    J. Schatz2    L. Straker1    R. Pate2    1Curtin University    2University of South Carolina

Background: Previous research has shown that physical activity may have beneficial effects on cognitive performance and academic achievement 
in children, but the optimal duration is unknown. Classroom exercise breaks are one type of physical activity opportunity in schools, with the 
potential to reach a large number of children. The purpose of this study was to determine the acute effects of classroom exercise breaks on 
executive function, maths performance, on-task behavior and affective responses in 9 to 12 year-old children. Additionally, the study examined 
the dose-response relationship between 5, 10, and 20 minutes of classroom exercise and these educational outcomes. 
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Methods: Ninety six 4th and 5th year students participated in the Brain BITES (Better Ideas Through Exercise) intervention. A within-subjects 
design was used with students participating in each of four conditions: 10 minutes of sedentary, seated classroom activity, and 5, 10, 20 minutes 
of classroom exercise breaks led by research staff. All sessions were videotaped. Students completed a Trail Making Test, operational digit recall 
task, and a one-minute math test before and after each condition. Two observers coded student on-task behavior before and after the conditions 
from video footage using a momentary time sampling protocol. Positive affect during the sessions was also systematically coded. Focus groups 
were conducted with students and teachers after the intervention to discuss acceptability and feasibility of the classroom exercise breaks. 
Post-test scores were compared between conditions using a repeated measures mixed ANCOVA model, adjusted for gender, classroom, and the 
time-varying pre-test scores.
Results: Maths performance improved following 10-minute and 20-minute exercise breaks compared to the sedentary condition (d=0.24, 0.27; 
p=0.04, p=0.02).). There were no improvements in executive function tasks. On-task behavior was significantly higher in students after 
10 minutes of classroom exercise breaks compared to the sedentary condition (87.6% vs 77.1%, d=0.45, p=.004). Positive affect was higher in 
all three exercise conditions compared to the sedentary condition (5 minutes=46.6%, d=1.54; 10 minutes=45.5%, d=1.56; 20 minutes=36.1%, 
d=1.15; sedentary=7.8%). Students and teachers reported that the classroom exercise breaks were enjoyable to students, but teachers thought 
they would only be able to implement five minutes or less in their classrooms.
Discussion: Ten minutes of classroom exercise breaks had the most beneficial effects on student educational outcomes including maths performance, 
on-task behavior and positive affect. Schools should provide training and resources to encourage classroom exercise breaks of longer duration. 

280 Family@play: A program to decrease young children’s electronic media use

T. Hinkley1,2*    D. Cliff2    A. Okely2    1Centre for Physical Activity and Nutrition Research, Deakin University    2Interdisciplinary Educational Research Institute, 
University of Wollongong

Introduction: The majority of young children fail to comply with the Australian recommendation of one hour or less per day of electronic media (EM) 
use. Given potential health and developmental implications of excessive use, identifying and implementing strategies to maintain healthy levels of 
EM use is essential. This study sought to test the feasibility, acceptability and potential efficacy of a family-based intervention to decrease young 
children’s EM use. 
Methods: The randomised controlled trial randomly assigned families (child age 2.9±0.9y, 60% male) to a family-based intervention (n=6) 
or wait-list control (n=10) group. The intervention included weekly group sessions and support strategies. The Social Cognitive and Family Systems 
theories underpinned program development which focused on selectively and non-selectively decreasing and displacing EM use. Parents attended 
6 weekly group discussions covering topics including EM recommendations, correlates, behaviour change processes and strategies, and relapse 
prevention. The primary outcome was parent-reported time their child spent in various EM behaviours in 15 minute increments over four days 
at pre- and post-test using time-use diaries. Process evaluation included weekly monitoring of delivery, feasibility and acceptability of sessions. 
Potential efficacy was assessed by comparing between-group changes from pre- to post-test using ANCOVA.
Results: Recruitment goals were achieved although retention of the intervention group post-baseline measures was not as high as ideal. All data 
were collected as planned. All components were implemented and session attendance rates were good (67% across mothers’ session; 50% for 
fathers’ session). Process evaluation indicated that parents enjoyed the program (mean satisfaction score 3.8; range 2.9–4.3 out of 5). Parents 
reported a number of positive benefits from the program for their families and their children, including being able to settle their children for bed 
more easily and their children having better quality sleep. Some challenges were also identified, such as engaging their partners. Post-intervention, 
children’s total EM use was reduced in the intervention compared with control group (mean difference 51.1; 95% CI -8.2 110.3 mins; d=0.95). 
Children in the intervention group spent less time in TV viewing (d=0.24), DVD/video viewing (d=0.87), educational computer use (d=0.65), 
active e-games (d=0.39), tablet (d=0.42) and handheld game use (d=0.75) than children in the control group.
Discussion: This study shows the feasibility, acceptability and potential efficacy of a family-based program to decrease EM use in young children. 
However, aspects of retention and whole-family engagement could be improved. Data from a larger-scale effectiveness study is necessary.

281 Feasibility and preliminary efficacy of the ‘Mothers and Daughters Exercising (M.A.D.E.) 4 Life’ pilot randomized 
controlled trial

A. Barnes1,2*    C. Collins1,3    R. Plotnikoff1,2    P. Morgan1,2    1Priority Research Centre in Physical Activity and Nutrition, University Of Newcastle, Australia 
2School of Education, University of Newcastle, Australia    3School of Health Sciences, University of Newcastle, Australia

Introduction: The aim of the Mothers and Daughters Exercising (M.A.D.E) 4 Life study was to assess the feasibility, acceptability, and preliminary 
efficacy of an after-school physical activity (PA) program targeting mothers and daughters. 
Methods: A pilot randomised controlled trial was conducted with 48 primary school-aged girls (mean [sd] age=8.4 [1.7] years; BMI z-score=0.7[1.2]) 
and their 40 mothers (mean [sd] age=39.1 [4.8] years; BMI=27.6 [5.5]). Mothers and daughters were randomised to either (i) M.A.D.E 4 Life 
program or (ii) a wait-list control. The program involved 8 weekly sessions that included a 30-minute education session followed by a 60-minute PA 
session. Participants were assessed at baseline, 10 weeks (post-test), 20 weeks (follow up). The primary outcome was girls MVPA (accelerometry). 
Secondary outcomes included: objectively measured PA, BMI, waist-circumference, body composition, sedentary behaviour and screen time. 
Maternal outcomes included parenting for PA and social cognitive mediators.
Results: Retention was 93% at 20 weeks and the average attendance rate for sessions was 82%. Intention-to-treat analysis using linear mixed 
models revealed a significant intervention effect for maternal PA role modelling (P=0.02, d=0.11). No significant differences were found for PA 
or other secondary outcomes. Process evaluation data revealed high satisfaction scores for the program.
Discussion: The M.A.D.E 4 Life program was feasible with high retention and attendance rates and satisfaction scores for mothers and daughters. 
While the M.A.D.E 4 Life program positively impact on maternal PA role modelling, there was no effect for PA. Statistically powered experimental 
studies targeting mothers as agents of change to increase PA among girls are warranted.
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282 Impacts of the Melbourne InFANT Program help explain the mechanisms of behaviour change observed in 
toddlers’ television viewing

K. Hesketh1*    J. Salmon1    D. Crawford1    K. Ball1    G. Abbott1    K. Campbell1    1C-PAN, Deakin University

Introduction: It is recommended that young children (0–2 years) refrain from screen-based media including television viewing, and engage in 
at least 3-hours of physical activity daily from the time they can walk. Yet it is known that most young children do watch television and not all 
meet the 3-hours of recommended physical activity each day. Interventions aiming to improve health behaviours generally target intermediary 
(mediating) factors to effect behaviour change. Understanding the impact on these potential mediators is important for understanding how an 
intervention worked. This study aimed to investigate mediating pathways within an early childhood obesity prevention intervention on potential 
mediators of change in child physical activity and television viewing behaviours. 
Methods: Data were from the Melbourne InFANT program, a 15-month cluster-randomised controlled trial commencing when infants were 
~3-months old. Child television viewing was assessed at intervention conclusion (child age ~20-months) by maternal report. Child physical activity 
was assessed by accelerometers. Potential mediators were self-reported by mothers and included efficacy for promoting child physical activity 
and limiting television viewing, knowledge, facilitation, views, home environment, future expectancies, views on child physical activity and use of 
television. Linear regression assessed intervention effects on potential mediators and associations between potential mediators and outcomes. 
Mediation was assessed by Mackinnon’s product of coefficients method with bootstrapping. 
Results: The intervention reduced children’s television viewing time (B=-14.62; CI

95
 -28.02, -1.24) and improved both ‘television knowledge’ 

(B=-0.35; CI
95

 -0.48, -0.23) and ‘use of television’ scales (B=-0.11; CI
95

 -0.23, 0.02). These and three other scales (‘maternal efficacy’, 
‘facilitation’ and ‘future expectations’) were associated with child television viewing but only ‘television knowledge’ and ‘use of television’ mediated 
the intervention effect, in combination explaining 81.5% of the effect on children’s television time. There was no intervention effect on children’s 
physical activity or any potential mediators and no mediation was evident.
Discussion: Reductions in children’s television viewing effected by this intervention were significant, with those in the intervention group watching 
15 minutes less television per week than those in the control group at 20-months of age. These reductions in television viewing appear to be 
largely explained by positive impacts of the intervention on mothers’ knowledge of the consequences of television and their intended and actual 
use of television to entertain and distract their young child. These results support the effectiveness of educational strategies in interventions 
focusing on a reduction in young children’s television viewing. 

283 Active Healthy Kids Australia 2014 Report Card on Physical Activity for Children and Young People “Is Sport Enough?”

N. Schranz1*    T. Olds1    G. Tomkinson1    1University Of South Australia

Introduction: The Active Healthy Kids Australia 2014 Report Card on Physical Activity for Children and Young People addresses one of the most 
critical issues facing Australia and much of the world: the epidemic of childhood inactivity. The Report Card is designed to: inform public policy; 
highlight where more research is needed; and encourage all Australians to make positive lifestyle changes.
Methods: The Report Card synthesised national and state-level data since 2008. The Research Working Group of 24 Australian experts evaluated 
all synthesised data before assigning grades to each of the indicators based on pre-determined benchmarks and metrics. Twelve indicators were 
included in the Report Card, with each grouped into one of four categories: Strategies and Investments (Government Strategies and Investments), 
Settings and Sources of Influence (Family and Peers, School, Community and the Built Environment), Physical Activity Behaviours that contribute to 
Overall Physical Activity Levels (Organised Sport and Physical Activity Participation, Physical Education and Physical Activity Participation in Schools, 
Active Play, Active Transportation, Sedentary Behaviours) and Traits (Aerobic Fitness, Movement Skills).
Results: Overall Physical Activity Levels was assigned a grade of N/A*. Other physical activity behaviours were also graded as below average (N/A*), 
while Organised Sport and Physical Activity Participation was assigned a grade of N/A*. Australia performed better for settings and sources of 
influence and Government Strategies and Investments (N/A*). 
Discussion: The physical activity levels of Australian children and young people are very low, despite relatively supportive social, environmental and 
regulatory environments. There are clear gaps in the research that need to be filled, such as the need for objective nationally representative data 
across all indicators, and consistent data collection methods need to be established. Australia as a nation is very passionate about sport and this is 
reflected in the relatively ‘high’ grade assigned to Organised Sport and Physical Activity Participation (N/A*). While participation in organised sport 
and physical activity provides numerous benefits beyond increasing physical activity levels, sport is not the only avenue for physical activity. This is 
the rationale for the question posed with the results for Overall Physical Activity Levels: “Is sport enough?”
* Available May 21 2014 after the Report Card is released, due to confidentiality agreement in place.

284 Does moving to a new health promoting building change behaviour and workplace perceptions? – A pilot study

L. Engelen1*    J. Chau1    H. Dhillon2    D. Hespe1    A. Bauman1    1School of Public Health, University Of Sydney    2Central Clinical School, University of Sydney

Introduction: The occupation of new, state of the art office buildings designed for promoting connectivity and healthy behaviour provide a good 
opportunity to evaluate how the indoor environment can change sedentary behaviour and workplace perceptions. 
Methods: 32 adult participants moving from 5 different locations into one new office building at the University of Sydney, Australia were included. 
Participants consented and were asked to fill out an online questionnaire 2 months prior to the move and 2 months post-move. The questions 
related to healthy behaviour, including physical activity, sitting time, musculoskeletal issues and sleep, in addition to questions around productivity 
and engagement. A number of questions pertained to the perception of the office environment (noise, lighting and ventilation) as well as 
connectivity. 22 participants provided baseline and follow-up data.
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Results: Preliminary results show that the participants tended to sit less of their work time after the move (declined from 83% to 70%), where the sitting 
had been replaced by standing while the unrelated behaviour of walking remained unchanged. The participants also reported less musculoskeletal 
pain (8.7–7.1). A large proportion of participants in the new workplace were located in an open plan office (60%), more than the 16% before 
the move. The results suggest that the new work environment is perceived as more stimulating, with better light and ventilation, but noisier and 
providing less space. No difference was reported in productivity or daily PA.
Discussion: The results shows some reported physical health promoting effects of moving to a new customised building, but that the results around 
workplace perceptions are variable, possibly due to the open plan office design, resulting in an unchanged perception of concentration and work 
quality. A much larger study is underway to tease out these effects in more detail.

285 Shifting Gears: Process evaluation of an activity tracker and smartphone application to promote healthy lifestyle 
choices in Australian truck drivers

N. Gilson1*    T. Pavey1    S. Gomersall1    C. Vandelanotte2    M. Duncan2    O. Wright1    S. Trost3    W. Brown1    1The University Of Queensland 
2Central Queensland University    3Queensland University of Technology

Background: Shifting Gears is a joint Australian, State and Territory funded lifestyle initiative that targets active living and healthy diet choices in 
truck drivers. This study examined the extent to which drivers who completed the baseline phase of the initiative, followed through to intervention, 
and used a commercial activity tracker and smartphone application to monitor movement and diet choices. 
Methods: Thirty four local delivery and ten long haul drivers (all men; 47.5±9.8 years; BMI 33.8±6.3 kg/m2; waist circumference 113.7±13.3 cm) 
were offered a free Jawbone wristband and access to an interactive smartphone application (UP) which synchronises with the wristband to upload 
daily step counts, allows users to manually input or barcode diet choices, and to virtually connect with other users. Interested drivers met with a 
researcher at their depot, where they received a Jawbone and resource booklet, and were briefed on UP user protocols. Drivers then received an 
invitation to virtually connect with researchers via UP; through this connection, and as part of a wider strategy to encourage driver self-regulation 
of healthy choices, researchers logged and analysed wristband use, step counts and dietary choices over the first week of the intervention 
(March 2014).
Results: Of the 44 drivers who completed baseline measures, 31 agreed to meet with researchers. Of these drivers, seven returned their wristbands 
unused; technological barriers were cited as the main reason for non-adoption. The remaining 24 drivers (or 55% of those who completed baseline) 
accepted researcher invitations through UP and began to monitor movement and diet choices. Frequency of wristband use ranged from 4–7 days, 
with most drivers (94%) wearing the Jawbone each day of the week; mean step counts for the sample across this period was 7,475±2,349 steps/day 
(range of 3,186–11,197 steps/day). Five drivers did not input or barcode any diet choices; a weekly total of 501 food and drink entries were logged by 
those who used the UP diet function (average of 21 entries/driver; range of 9–76 entries); 37% of these entries were classified as healthy diet options 
low in fat and/or sugar.
Discussion: In this sample, smartphone technology prohibited a number of drivers from progressing to intervention. Those who did adopt this 
technology frequently used the Jawbone UP to monitor movement and dietary choices across the first week of the Shifting Gears initiative.

286 Type of supervision does not affect attendance or physical fitness in an 8-week workplace exercise intervention

J. Hunter1*    N. Lythgo1    B. Gordon2    A. Benson1    1Discipline of Exercise Sciences, School of Medical Sciences, RMIT University, Victoria, Australia 
2La Trobe Rural Health School, Faculty of Health Sciences, La Trobe University, Victoria, Australia

Introduction: Low cardiorespiratory fitness (CRF) and muscular strength are significant metabolic, cardiovascular and mortality risk factors. 
The workplace has become a key setting for physical activity promotion; however attrition rates up to 75% in workplace exercise interventions have 
been reported. Therefore, this study investigated the effect of providing different types of supervision in a university workplace exercise intervention 
on attendance and fitness levels.
Methods: This pilot randomised controlled trial allocated 46 university staff (mean ± SD; 37 female; aged 42.5 ± 11 yrs; BMI 25.7 ± 4.0 kg·m-2; 
waist circumference 84.7 ± 12.7 cm) to either 1:1 supervised (SUP; N = 22) or indirectly supervised (IND; N = 24) exercise groups. The 1:1 SUP 
group received individual supervision each exercise session, while the IND group received supervision for safety only, with assistance provided 
if requested or required. Each participant completed an 8-week individually tailored moderate-to-high intensity aerobic and resistance exercise 
program at an onsite gymnasium, based on American College of Sports Medicine guidelines. Participants were required to attend at least once a 
week but had the opportunity to complete up to five training sessions per week. Total attendance (total number of exercise sessions performed), 
total aerobic training volume (MET·min), and total resistance training load (sets x reps x weight) were calculated. Cardiorespiratory fitness was 
predicted using a progressive sub-maximal cycle test (Monark 828E, Sweden), while maximal knee flexion and extension strength were measured 
at 60 degrees·sec-1 with a Biodex (Biodex Medical Systems, USA) before and after the intervention.
Results: Independent sample t-tests found no significant differences between groups for age, BMI, waist circumference, CRF or muscle strength 
prior to the intervention (p>0.05); nor any significant differences between groups for total attendance (p=0.94), total aerobic volume (MET·min) 
completed (p=0.73) or total resistance load completed (p=0.88) over the 8-week intervention. One-way repeated measures ANOVA revealed 
significant improvements in CRF (p<0.001), absolute and relative knee flexion strength (p<0.05) as well as absolute and relative knee extension 
strength (p<0.01). No between-group differences were found for any variable.
Discussion: This study found that CRF and lower body strength improved with a short workplace exercise intervention, irrespective of the type 
of supervision. The supervision type did not affect exercise session attendance, or exercise dose completed. Therefore, providing 1:1 exercise 
supervision was not more advantageous than indirect supervision for CRF or muscular strength in a university workplace exercise intervention. 
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287 Do workplace pedometer programs reach inactive employees? Findings from the Global Corporate Challenge

R. Macniven1*    M. Rosen1    L. Engelen1, A. Bauman1    1Prevention Research Collaboration, The University of Sydney

Introduction: Programs to increase physical activity in the workplace typically use devices like pedometers as a motivational tool to calculate 
and record daily steps and can motivate inactive target groups to increase daily physical activity. Evaluation of workplace programs determine 
whether beneficial lifestyle changes occur. This specific evaluation of the Global Corporate Challenge (GCC) occurred in one Australian University. 
We assessed the effects of the four month program on physical activity levels, sedentary time and anthropometric measures and establish 
demographic and behavioural predictors of achieving high levels of increased step counts during the Challenge. 
Methods: The GCC is a team-based program promoting 10,000 steps per day. Participants (N=587) from an Australian University were recruited 
and recorded their daily step counts. Demographic, anthropometric, behavioural, physical activity and sitting time measurements were also 
collected at baseline and after the 16 week program as well as process evaluation indicators. Physical activity was measured using the Active 
Australia Survey and workplace sitting time through the Workplace Sitting Questionnaire (WSQ). 
Results: On average, participants reported 11,638 steps in week 1, increasing to self-monitored 13,787 steps in week 16 (t(270)=7.4, p<0.001). 
At baseline, 92% of survey completers (response rate 85%) were already meeting the physical activity recommendations of at least 30 minutes 
of moderate intensity physical activity on five days a week, increasing to 98% (t(275)=1.89, ρ=0.059, p=0.059) at follow-up. Four month 
improvements in objectively anthropometric measures resulted in small, non-significant reductions in weight (0.12kg, t(300)=0.8, p=0.416), 
body mass index (0.06, t(291)=1.01, p=0.314) and waist circumference (0.43cm, t(302)=1.75, p=0.082). Self-reported sitting time during 
work significantly decreased by 21 minutes per day (t(201)=3.55, ρ=0.000) and participants with initially low levels of sitting time at work were 
more likely to increase their step counts during the GCC (Adjusted Odds Ratio 1.90, 95% CI 1.03–3.50). Process measures indicated 84.8% 
of respondents felt that participating in the GCC increased their walking, and cited improvements in weight loss, improved well-being and sleep 
quality (32%; 47%; and 20% respectively). 
Discussion: While this four month pedometer program resulted in improvements in physical activity and reductions in occupations sedentary 
behaviour, the vast majority of participants were already meeting physical activity recommendations at baseline. Workplace interventions need 
be better targeted to reach inactive employees or have a broader, upstream focus to have a more substantial population-level impact on chronic 
health disease risk factors. 

288 From the office chair to the couch: correlates of high workplace sitting plus high non-work screen-time

AWARD FINALIST

N. Hadgraft1,2*    D. Dunstan1,2,3,4,5    B. Lynch1,6    N. Owen1,3    1Baker IDI Heart And Diabetes Institute, Melbourne, Australia    2School of Public Health & Preventive Medicine, 
Monash University, Melbourne, Australia    3School of Population Health, The University of Queensland, Brisbane, Australia    4School of Sport Science, Exercise & Health, 
University of Western Australia, Perth, Australia    5School of Exercise & Sports Science, Deakin University, Melbourne, Australia    6Melbourne School of Population & Global Health, 
The University of Melbourne, Melbourne, Australia

Introduction: Current evidence suggests that overall daily sitting time is a significant health risk. For many adults, high volumes of sitting occur 
in the workplace and the most successful sedentary behaviour reduction interventions have so far been in this setting. Among those who sit for 
prolonged periods at work, it would be informative to identify the attributes of those who may generalize their sitting behaviour to non-work time, 
through high levels of television viewing and other screen-based activities. Identifying the attributes of such ‘sitting generalizers’ – who may be at 
elevated risk of cardio-metabolic ill-health – could provide useful clues to inform workplace sitting-reduction initiatives and other broader strategies to 
address total daily sitting time. 
Methods: A subset of participants from the 2011/2012 Australian Diabetes, Obesity, and Lifestyle (AusDiab) cohort who reported working full-time 
(≥35 hours) were included (235 women, 366 men; mean age 52.9 years, range 36–70). Low and high categories were defined as being above or 
below median values for daily sitting time at work (≤ 4.3 hours/day, > 4.3 hours/day) and for daily time spent in non-work screen time (TV, electronic games, 
computer, internet) (≤ 2 hours/day, > 2 hours/day) respectively. Logistic regression models examined the attributes associated with high non-work 
screen-time among those in the high workplace sitting category.
Results: Among those with high workplace sitting time, the mean for high non-work screen-time was 3.3 hours (SD=1.3 hours), compared with 
1.2 hours (SD=0.5 hours) for those with low non-work screen time. A higher proportion of men were classified as having high non-work screen-time 
than women (49.7% compared with 37.0%). A multivariable logistic regression model revealed that the odds of having high non-work screen-time 
were higher for those categorised as obese (OR=1.66, 95% CI: 1.10–2.49) compared to those in the normal category; and higher among smokers 
(OR=3.00, 95% CI: 1.29–6.96) compared with non-smokers. Single people living alone (compared to married/de-facto couples living with children) 
also had higher odds of high screen-time (OR=2.21, CI: 1.18–4.15). There were no significant associations for non-work screen-time related to age, 
education, income, marital status and leisure-time physical activity. 
Discussion: Intervention studies are needed to determine what is likely to be effective in encouraging ‘sitting generalizers’ (particularly those who 
are obese, men and smokers) off the chair – both at work and during screen-based activities. Further research should also examine the potentially 
modifiable environmental and social correlates of screen-based sitting.
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289 A systematic review and meta-analysis of the effectiveness of activity-permissive workstations to reduce 
sedentary time in office workers

M. Neuhaus1*    E. Eakin1,2    L. Straker3    N. Owen1,2,4,5    D. Dunstan1,2,6,7    N. Reid1    G. Healy1,2,3    1The University Of Queensland, Brisbane, Queensland, 
Australia    2Baker IDI Heart and Diabetes Institute, Melbourne, Victoria, Australia    3School of Physiotherapy, Curtin University, Perth, Western Australia, Australia 
4The McCaughey Centre, School of Population Health, University of Melbourne, Melbourne, Australia    5Monash University, School of Public Health & Preventive Medicine, 
Melbourne, Australia    6Monash University, Epidemiology and Preventive Medicine, Melbourne, Australia    7The University of Western Australia, School of Sport Science, 
Exercise and Health, Perth, Australia

Introduction: Excessive sedentary time is linked to increased risk for type 2 diabetes, cardiovascular disease, some cancers, and premature 
mortality. Office workers typically accumulate high volumes of sedentary time throughout the working day and are thus an important target for 
intervention. Studies have been investigating the use of activity-permissive workstations (including sit-stand and treadmill desks) to reduce 
sedentary time. However, evidence on the effectiveness of such workstations, as well as their impact on health-risk biomarkers, work performance 
and feasibility in office-based workplaces has yet to be systematically summarised.
Methods: In July 2013, a literature search across nine databases identified 38 relevant documents that met review criteria: 31 peer-reviewed 
journal articles and seven papers in peer-reviewed conference proceedings. Findings on changes in sedentary time, health- and work-related 
outcomes and feasibility outcomes (acceptability to workers and potential adverse events) were extracted by two researchers independently. 
A meta-analysis was performed to calculate the average intervention effect on sedentary time and other findings were summarized.
Results: Studies included a total of 984 participants across 19 field-based trials and 19 laboratory investigations. Sample sizes ranged from 2 to 
66 participants. Sedentary time, health-risk biomarkers and work performance indicators were reported in 13, 23 and 23 studies respectively. 
The meta-analysis of sedentary time outcomes included eight independent comparisons and resulted in a pooled effect size of -77 minutes of sedentary 
time/8-hour workday (95% CI= -120, -35 minutes). No significant changes were reported for most health-related outcomes. However, predominantly 
beneficial impacts were reported for waist circumference and psychological wellbeing, while equal numbers of non-significant and beneficial findings 
were reported regarding fatigue and leg/foot swelling. For work-performance outcomes, the majority of studies reported non-significant changes. 
Nineteen studies included acceptability measures, with all reporting predominantly-positive participant feedback.
Discussion: Activity-permissive workstations can be effective to reduce workplace sedentary time, without compromising work performance. 
However, larger and longer-term randomised-controlled trials are needed to understand the sustainability of the sedentary time reductions 
and the potential for sustained impacts on health-related and work-related outcomes.

290 Intelligent physical exercise training intervention at the workplace for health promotion among office workers: 
A randomized controlled trial

G. Sjøgaard1*    B. Justesen1    1University of Southern Denmark

Background: Health promotion at the workplace can be effective by introducing physical exercise training for preventing lifestyle diseases such 
as cardiovascular, metabolic, and musculoskeletal disorders. The present aim was to assess the effects of individually tailored intelligent physical 
exercise programs for office workers on cardiovascular health risk indicators. 
Methods: The study was a randomized controlled trial among office workers allocated to either a training (N = 194) or a control group (N = 195). 
The intervention lasted one year, and the training group trained one hour high intensity dynamic exercise every week during working hours and 
were recommended 30 min of moderate intensity physical activity 6 days a week during leisure time. Before and after the intervention participants 
completed a health check including a standardized submaximal bicycle test with heart rate monitoring for indirect estimate of maximal oxygen 
uptake (VO

2max
), body mass, BMI, blood pressure (BP), and blood profile. Data from the first health check were used to individually tailor the 

intelligent physical exercise training. Trial registration was in ClinicalTrials.gov, number: NCT01366950.
Results: At baseline, the training group had a (mean ±SD) VO

2max
 of 3.3±0.9 l/min and a fitness level (VO

2max
 per body mass) of 36±11 (ml/min/kg), 

systolic/diastolic BP 124±17/82±11mmHg, blood glucose 5.3±1mmol/l, and blood cholesterol 5.1±0.9mmol/l. An intention-to-treat analysis 
showed a significant 5 % increase in VO

2max
 and fitness level in the training group compared with the control group. Furthermore, within the training 

group a significant decrease occurred in systolic/diastolic BP of 3.4/2.8mmHg, and blood glucose of 0.2mmol/l. No intervention effect was found 
on BMI, blood cholesterol, and triglycerides. In a per protocol analysis among employees in the training group with an adherence ≥ 70 % (N = 102) 
compared to the control group showed a significant 10 % increase in VO

2max
 and fitness level. Further, within the high adherence group a decrease 

in systolic/diastolic BP of 4.4/3.3mmHg, and blood cholesterol of 0.2mmol/l was seen.
Discussion: High intensity intelligent physical exercise training combined with recommendations of moderate intensity physical activity significantly 
increased VO

2max
 and fitness level. The magnitude of increase implied a decrease in cardiovascular health risk based on findings in larger 

epidemiological studies. Of note is that this increase was larger among those with the highest adherence. Within the training group deceases in 
systolic BP and blood glucose/cholesterol additionally indicated decreased health risks. In all this study was effective in decreasing health risk 
indicators among office workers.
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291 Australian Psychological Society’s College of Sport & Exercise Psychologists Panel Forum

Australian College of Sport & Exercise Psychologists*

The Unique Environment of Travelling with Clients in a Sport/Performance Setting

The roles, responsibilities and experiences of travelling with individual athletes and/or sporting teams as one’s client is a unique environment in 
which sport and exercise psychologists regularly find themselves.  The forum will provide an overview of specific considerations and issues that 
challenges the ethical parameters under which psychologists are trained including professional boundaries. 
The panelists have extensive experience travelling with clients across various sports and performance settings and will provide a valuable insight 
into these situations and professional guidelines in managing them. The forum will also provide an opportunity for open discussion and sharing of 
insights, experiences, and recommendations for ethical and other considerations.

292 Sacroiliac joint and pelvis

SYMPOSIUM

T. Wisbey-Roth1    1Wisbey-Roth Consulting

The sacroiliac joint has been a diagnostic and therapeutic challenge  and remains controversial. The absence of objective and differential diagnosis 
for the loss of biomechanical SIJ function has made specific treatment a significant challenge.
The integrated model of form and force closure proposed by A. Vleeming an D. Lee (1998) has now been validated by clinical research conducted 
by a team of researchers  in Australia who will present their findings as a National SMA symposium. 
Clinical examination of SIJ dysfunction can be specifically targeted with a multi test protocol, and backed up by cutting edge SPECT CT imaging 
techniques both specific and sensitive to “SIJ Incompetence” 80% of research patients responded to a specifically targeted exercise programme, 
while 20% progressed to additional Prolotherapy intervention under Fluoroscopy.
Details of the research protocol of clinical assessment, SPECT CT  findings and targeted/progressed exercise  structure will be presented and 
demonstrated in this  interactive symposium.
Discussion of common enthesopathies also associated with the maladaptive  lumbopelvic muscle function will be discussed.

293 Supplements in Sport – to be or not to be – that is the question

SYMPOSIUM

M.Cort1*    G. White2*    P. Harcourt3*    L. Burke4*    1Cricket Australia    2Sports Doctors Australia    3AFL Commission Doctor    4Head Sports Dietitian AIS

Sports Doctors Australia Abstract Submission
This symposium is on a very topical area in Australian Sport especially with the issues that came to a head on “darkest day in Australian Sport” 
in Feb 2013.
Speakers to discuss the issues highlighted by recent ASADA investigations into AFL & NRL teams problems in recent seasons, and what we need 
to learn from these.
In this context, the professional ethics and doping risk that comes with the use of supplements.

Description of the Symposium
Areas aiming to be covered:
  “Food first”!!: Importance of eating well, hydrating well, training well, sleeping well and having some down time
  Are supplements worth taking? 
  Which supplements work?
  What is the evidence and nutrition basis of their use.
  Concept of targeted use of supplements – avoiding the shotgun approach.
  Recognising the limitations and distractions of using supplements.
  Risks of using supplements even in good faith with risks of contamination and other possible more planned contaminations.
  Risks especially associated with imported supplements. 
  Growth of the supplements industry and the amounts of revenue driving this.
  The role of “Sports Scientists”, Sports Dietitians and Sports Doctors, and coaches in considerations re use of supplements.
  The risks of supplements being managed by support staff with inadequate knowledge of the whole area, with potential to marginalise medical 

practitioners, and the poor accountability in relation to health and doping risks.
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294 Lower Limb Biomechanics and Muscle Function

G. Lichtwark1*    D. Farris1    L. Kelly1    N.Brown2    1University of Queensland    2Australian Institute of Sport

Introduction: While the basic principles of lower limb biomechanics have been explored extensively with respect to understanding performance, 
injury or disease, there is still a significant amount that we do not know, particularly at the level of muscle function and control. Biomechanics 
research has typically focused on performance outcomes that describe whole body or joint movement and inferred muscle function from these 
measurements. However, recent developments in measurement technologies have made it possible to zoom in and directly analyse individual 
muscle function. These approaches have provided a new understanding of how humans control movements, ranging from walking and running, 
to jumping and sprinting. This symposium will explore various concepts of lower limb biomechanics at different levels of organisation and under 
different locomotion conditions. The aim of the symposium is to: a) provide information about how specific lower limb muscles are used to control 
movement under different locomotion conditions; b) explore new methods that can provide detailed information about the control of movement at 
the level of individual muscles; c) develop a detailed understanding of how different aspects of muscle design can be used to understand how the 
body performs movements and the constraints this imposes on our performance. 
Main body: The session will start with a brief overview of how new research methodologies can be used to gain new insight into muscle function. Four 
research papers will follow this, where a variety of innovative biomechanical technologies have been used to provide new insight into muscle function 
of the lower limb. Paper 1 will explore muscle function at the limits of human performance and examine lower limb biomechanics during sprinting. 
Paper 2 will then provide new insights into the role of the foot musculature in controlling foot stiffness during running. Paper 3 will investigate the role 
that elastic structures in muscles play in absorbing energy at foot contact during walking. Paper 4 will then explore how using external devices that are 
aimed to assist humans (e.g. exoskeletons) may have unexpected consequences in terms of muscle function. Following the four papers, a discussion 
about how these findings might be important for understanding performance, injury or disease will be led by the chair.
Introduction: Innovative methodologies for understanding muscle function in the lower limb (Dr Glen Lichtwark)
Paper 1: Lower limb muscular strategies for increasing running speed (Dr Nick Brown)
Paper 2: Active regulation of foot stiffness during running (Mr Luke Kelly)
Paper 3: The role of the tibialis anterior muscle and tendon in absorbing energy during walking (Dr Glen Lichtwark)
Paper 4: Does unloading muscles save you energy? – Paradoxical effects of spring-loaded ankle exoskeletons on plantar flexor muscle mechanics 
and energetics (Dr Dominic Farris).

295 Lower limb muscular strategies for increasing running speed

N. Brown1*    1Australian Institute of Sport

A copy of this abstract may be made available at a later date (not available at time of printing).

296 Active regulation of foot stiffness during running

L. Kelly1*    1University of Queensland

Background: The longitudinal arch (LA) provides the human foot the capacity to adapt and conform to variations in environment and loading demand. 
When encumbered with load, the LA lengthens and lowers, subsequently recoiling as the load is removed. This compression – recoil process allows 
mechanical energy to be stored and subsequently released during each foot contact, which may improve the efficiency of gait. The spring-like function 
of the foot has traditionally been considered a passive mechanism, with the plantar aponeurosis the primary structure responsible for controlling the 
stiffness of the LA. We have recently shown that the plantar intrinsic foot muscles have the capacity to actively assist in controlling LA motion. Here we 
explored the concept of the foot as an actively adjustable spring, with the plantar intrinsic foot muscles providing regulation of LA stiffness, in repose to 
variations in loading demand during running. 
Methods: Participants ran at 2.78 and 3.89 ms-1 on a force-instrumented treadmill while foot and ankle kinematics were recorded according 
to a multi-segment foot model. Muscle tendon unit (MTU) lengths, determined from the foot kinematics, and intra-muscular electromyography 
(EMG) signals were recorded from AH, FDB and QP. Root mean square EMG amplitude was calculated during the stance and swing phase for each 
participant at each gait velocity. In a second experiment, participants were asked to run with a heel strike and also with a forefoot strike pattern, while 
intramuscular EMG from AH and FDB and lower limb kinematic were collected. 
Results: All muscles underwent a process of slow active lengthening during LA compression, followed by a rapid shortening as the arch recoiled during 
the propulsive phase. Changes in MTU length and peak EMG increased significantly with increasing gait velocity for all muscles. There was an increase 
in intrinsic muscle activation was observed prior to foot strike in forefoot strike running compared to the heel strike running, which was related to an in 
increase in LA height at foot strike. Muscle activation was also substantially higher during stance phase in the forefoot strike condition. 
Discussion: This is the first in-vivo evidence that the plantar intrinsic foot muscles function in parallel to the plantar aponeurosis, actively regulating 
the stiffness of the foot in response to the magnitude of forces encountered during locomotion. These muscles may therefore contribute to power 
absorption and generation at the foot, limit strain on the plantar aponeurosis and facilitate efficient foot ground force transmission.
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297 The role of the tibialis anterior muscle and tendon in absorbing energy during walking

G. Lichtwark1*    1University of Queensland 

Introduction The human tibialis anterior (TA) muscle has two distinct roles during walking: 1) to concentrically dorsi-flex the ankle during swing 
for foot clearance and placement; 2) to eccentrically contract during ankle plantar-flexion in the initial foot contact with the ground. The later role 
is interesting because eccentric muscle activity can potentially cause muscle damage unless the elastic tendon undergoes most of the stretch. 
We hypothesised that the TA tendinous tissue would undertake most of the lengthening during initial foot contact of walking and prevent potential 
damaging muscle stretch. Any energy stored in the tendon during this stretch period could be utilised or dissipated during muscle relaxation.  
Methods TA muscle fascicle and muscle tendon unit (MTU) length changes were measured using ultrasound imaging and motion analysis, while 
muscle activity was recorded with surface electromyography during walking at three speeds (Froude numbers of 0.1, 0.25, 0.4) and three slopes 
(-15º , 0º , 15 º). Results During walking on a flat surface, the TA MTU actively lengthened during the initial contact phase of the foot while fascicles 
acted isometrically. This demonstrated that the tendon absorbed and stored energy in the tendinous tissues. During muscle relaxation, the MTU 
shortened while the fascicles lengthened slightly, absorbing some of the energy stored in the tendon, but potentially also releasing some energy. 
Slope changed the MTU and fascicle dynamics, however energy was always stored in the tendon during initial contact. During uphill walking there 
was no MTU lengthening, the TA fascicles shortened at higher velocities than the MTU, suggesting that force is still required to be produced by the 
TA even though there is no requirement to absorb energy. Interestingly, activation of the tibialis anterior during the push-off phase of stance acted 
to stretch the tendinous tissue at the highest speeds, presumably to contribute to rapid dorsi-flexion of the foot during swing phase to enable foot 
clearance. Discussion The results suggest that initial energy absorption during foot contact is achieved primarily within the TA tendinous tissue. 
Some of this energy is then absorbed by the muscle, while some may also be returned to aid in ankle dorsi-flexion. The interaction and timing of 
co-activation of the tibialis anterior with the triceps surae (calf) muscles is likely to be critical for this process, with the elasticity playing a key role 
in enhancing muscle economy, minimizing muscle damage and possibly contributing to ankle joint stabilisation during foot contact. 

298 Does unloading muscles save you energy?  - Paradoxical effects of spring-loaded ankle exoskeletons on plantar 
flexor muscle mechanics and energetics

D. Farris1*    1University of Queensland

Introduction Muscles with compliant tendons undergo stretch-shortening cycles during gait and are able to store and return energy in their 
tendons. This mechanism can reduce contractile element work and shortening velocities, serving to reduce metabolic energy consumption. Ankle 
plantar-flexors (PF) are exponents of this mechanism and utilise a tuned muscle-tendon interaction during healthy gait. Inspired by biological elastic 
mechanisms, some assistive ankle robots or “exoskeletons” use elastic storage and return of energy in springs acting in parallel with the PF. While 
such devices help unload biological tissues, they might perturb the naturally tuned muscle-tendon interaction of PF. Therefore we aimed to examine 
the effects of ankle exoskeletons on PF muscle mechanics and link these effects to trends in metabolic costs. We hypothesised that exoskeletons 
would reduce metabolic energy consumption by reducing PF loading but this reduction would be limited owing to exoskeletons perturbing tuned PF 
muscle-tendon mechanics.
Methods Seven male participants hopped bilaterally at 2.5 Hz with and without elastic ankle exoskeletons. 3D motion capture data were used 
to reconstruct a rigid body model of the right leg and pelvis and combined with ground reaction forces in an inverse dynamic analysis to obtain 
leg joint kinetics. Surface electromyograms (EMG) were recorded from medial gastrocnemius (MG), lateral gastrocnemius (LG), soleus (SO) and 
tibialis anterior (TA). Ultrasound imaging was used to measure the length of SO muscle fascicles during hopping. Whole-body net metabolic 
power was determined via indirect calorimetry. To more directly link individual muscle mechanics and energetics we used the experimental data 
to drive simulations of muscle-tendon dynamics and energetics. Using a musculoskeletal model developed in OpenSim software we predicted 
muscle-tendon dynamics for MG, LG, SO and TA with and without exoskeletons. These dynamics then served as inputs to a model of muscle 
energetics that calculated muscle metabolic energy consumption.
Results and Discussion Experimental results showed that exoskeletons effected a reduction in muscular contributions to ankle joint kinetics, 
reduced SO EMG and whole body net metabolic power. Paradoxically, exoskeletons did not reduce SO fascicle mechanical work owing to a 
trade-off between increased fascicle length change and decreased SO forces. The modeling results showed no significant reduction in PF energy 
consumption with exoskeletons despite reductions in PF muscle forces. The simulations showed exoskeletons to increase PF fiber velocities and 
shift PF operating lengths to shorter and less optimal lengths. This resulted in less-favourable conditions for muscle force production and explained 
the lack of reduction in PF energy consumption with exoskeletons.

299 Factors contributing to the mechanical demand imposed on the upper extremity during manual wheelchair propulsion

SYMPOSIUM

J. McNitt-Gray1*    J. Munaretto1    S. Raina1    I. Russell1    P.S. Requejo2    1Departments of Biological Sciences and Biomedical Engineering, University of Southern California, 
Los Angeles, CA, USA    2Rancho Los Amigos National Rehabilitation Center, Downey, CA, USA

Introduction: Repetitive mechanical loading of the shoulder during manual wheelchair (WC) propulsion has been associated with disabling 
shoulder pain that can significantly affect health and active community particularly for those with spinal cord injury (SCI).  Previous efforts have 
sought to reduce the mechanical demand imposed on the upper extremity of manual WC users via WC design and reduction in load exposure. 
For example, modifications in materials and WC construction significantly reduces the mass of the WC, thereby reducing the magnitude of the 
tangential component of the reaction force (RF) needed to maintain WC speed. Adjustable WC components also provide multiple solutions for 
reconfiguring the WC to achieve a recommended seated posture, stability, and elbow extension angle when the hand is at top-dead-center of the 
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handrim. Load exposure experienced by the WC user is known to be affected by pushing frequency and the mechanical load experience during 
each propulsive cycle. Clinical research has shown that increasing the duration of hand contact may reduce the average force, but not necessarily 
peak reaction forces (RF) during the impact or propulsive phases. Furthermore, experimental shoulder joint kinetics during manual WC propulsion 
have been reported to vary considerably between individuals and in different WC seating configurations. The aim of this paper is to discuss how the 
orientation of the RF relative to the upper extremity segments and adjacent joint moments influence the magnitude and distribution of mechanical 
demand imposed on the upper extremity during manual WC propulsion at different speeds and conditions.

300 Enhancing the Athlete Interface for Performance Impact in Wheelchair Tennis

K. Faulkner1*    1Australian Paralympic Committee

Background: Wheelchair tennis athletes use their chair for mobility around the court and as a stable base over which they play their shot. 
These competing demands require maximum control of equipment. It was hypothesized that increasing conformity, enhancing surface materials 
and maximising the total area of athlete-chair interface would benefit acceleration, mobility and power of the shot.
Method: 3 high performance wheelchair tennis athletes were provided with a prototype customised interface which they were able to interchange 
with their regular seat. They trained with the prototype for a period of 4 weeks following which time subjective and objective performance data 
was recorded. The control test used their original cushion both at baseline and after the 4 week trial.
Results: While subjective feeback was strong and the players and coach preferred the customised seat, this was not reflected in skills tests 
which demonstrated very little difference between the interfaces.
Discussion: In theory, customising the interface in wheelchair tennis is a sound principle. Skill-based testing needs to be further explored in 
an effort to increase sensitivity of objective testing. At this stage, performance benefits have not been demonstrated in this small case study.

301 Wheelchair Propulsion and Shoulder Posture Considerations in Quadriplegic Athletes

K. Faulkner1*    1Australian Paralympic Committee

Background: In wheelchair sport, the incidence of shoulder pain is reported to be as high as 70%. The shoulder is loaded through wheelchair 
propulsion, throwing, prolonged sitting posture and transfers. The primary challenge to the physiotherapist is not to find the diagnosis but to 
address the contributing factors while respecting the constraints of the sporting and every-day environment. 
Discussion: Athletes participating in Wheelchair Rugby are quadriplegic or 4-limb affected amputees. The Sports Physiotherapy team can have 
a role in performance optimisation through the identification of ideal shoulder posture for propulsion in each individual athlete. This presentation 
will outline the steps the Australian team has taken in consideration of shoulder posture for quadriplegic athletes.

302 Sedentary Behaviour and Health: Strengthening the Evidence Base

N. Owen1*    J. Salmon2*    S. Trost3    D. Dunstan1*    E. Eakin3,    G. Healy3*    B. Kingwell1    G. Lambert1*    A. Timperio2    T. Shilton4* 
1Baker IDI Heart and Diabetes Institute    2Deakin University    3The University Of Queensland    4Heart Foundation of Australia

Introduction: In understanding the health consequences of insufficient levels of physical activity, the unique consequences of sedentary behaviour 
have become apparent. Using the platform of the new NHMRC Centre of Research Excellence – ‘Sitting Time and Chronic Disease Prevention – 
Measurement, Mechanisms and Interventions’, the aim of this symposium is to address three of the key elements within the overall sedentary 
behaviour and health research agenda: 1) how best to characterise sedentary behaviour using judicious combinations of device-based and 
self-report measurement methods; 2) how to gain insights into the health-related biological consequences of prolonged sitting time; and, 3) 
how best to intervene to reduce sedentary behaviour across settings and sub-groups? 
Firstly, a brief introduction and overview will provide the relevant definitions and a broad explanation of the range of investigative methods and 
study designs that have been used to gather evidence on the health consequences of too much sitting and on the feasibility and likely benefits 
of changing sedentary behaviours. This will include a behavioural epidemiology perspective emphasising specificity of focus on contexts 
(broadly, workplace, school, transport, domestic and neighbourhood environments).
Next, an overview of the three research elements and their interrelationships will be presented, with three individual presentations on 
research strategies and directions addressing measurement, mechanisms and interventions (Papers 1, 2 and 3) and three specific research 
projects highlighting relevant aspects of research methodology and data-analytic techniques (Papers 4, 5 and 6). Following the presentations, 
the discussant and chair will summarise the implications of the research, include the opportunities for translation.

Paper 1: Measurement 
Accurate measurement is necessary for documenting levels of sitting time, understanding dose-response relationships with specific health 
parameters, and evaluating the efficacy and effectiveness of programs to reduce this behaviour. Both self-report and device-based measures 
of sitting time provide important and complementary insights, with self-report providing contextual information, and device-based measures 
providing quantitative information on the duration and patterns of sitting time. However, the ability of both self-report and device-based measures 
to capture intervention change remains poorly understood, and the research potential of device-based measures has been severely under-utilized. 
Moreover, user-friendly systems for storing and processing the vast volumes of data generated from activity models need to be established. 
This talk will provide an overview of the current issues and opportunities for the measurement of sedentary time. 
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Paper 2: Exemplary research project: Measurement 
The wealth of date and time stamped data collected from activity monitors enables examination not only of total time spent sitting, but also how 
(e.g., time accrued in prolonged unbroken bouts) and when (e.g., across the whole day vs. distinct time segments) the sitting time was accumulated. 
Using data from a workplace intervention, this presentation will provide an example of how measurement data can be used to both develop and 
inform intervention strategies and messages regarding reducing prolonged sitting time. 

Paper 3: Mechanisms 
The mechanisms underlying the cardio-metabolic benefits of regular MVPA have been well characterised and provide a rationale and quantification for 
current physical activity guidelines for adults, children and youth. In contrast, reducing and breaking up sitting time is a new approach to enhancing 
daily physical movement and relatively little is known regarding the mechanisms of benefit. In the absence of such evidence, public health 
guidelines for reducing sitting time and acceptable upper limits of accumulated or sustained sitting time will remain non-specific. This talk will 
provide an overview of experimental research on mechanisms and dose-response relationships. It will highlight experimental studies examining 
permutations in interrupting sitting, to identify impacts on cardio-metabolic, muscle physiology, haemodynamic and neurobiological systems and 
on cognitive function. 

Paper 4: Exemplary research project: mechanisms 
Our recent experimental findings provide promising evidence that breaking up prolonged sitting time with short activity breaks can lead to beneficial 
effects on glucose control, blood pressure, blood viscosity parameters and insulin sensitivity; however, the contributions of breaking up prolonged sitting 
have not yet been experimentally tested in T2D patients, who are likely to derive the greatest benefits. This presentation will detail an experimental 
study that is investigating two practical and feasible approaches (light walking or simple resistance activities) that could be embedded into the daily 
lives of patients with T2D. Promising pilot-study data will be presented.

Paper 5: Interventions 
In sedentary behaviour research, there is a body of evidence on interventions in children and adolescents, with a focus on both home and school 
environment. Intervention trials with adults are more recent, and mainly have focussed on the workplace as an important setting for targeting the 
reduction of prolonged sitting. Key questions remain on how best to intervene: whether to target sedentary behaviour alone or in the context of 
interventions addressing MVPA; the feasibility and costs associated with incorporation of environmental change elements (eg, sit-stand desks) 
into various settings-based interventions; and, causal relationship of changes to sedentary behaviour with improvements in markers of chronic 
disease risk. How interventions to reduce sedentary behaviour might be similar and different to those addressing MVPA will be considered, 
with reference to initial intervention trial evidence, descriptive data from cohort studies and evidence on the correlates of sedentary behaviour.

Paper 6: Exemplary research project: interventions 
The classroom environment is an important setting for reducing sitting time in children. Sit-stand workstations (height-adjustable work surfaces) 
are a potentially feasible option to reduce classroom sitting time, but at present the feasibility and acceptability of installing sit-stand workstations 
in the classroom is unknown. This presentation will detail the findings from a 10-week pilot intervention study which examined the feasibility of 
reducing classroom sitting time through the installation of height adjustable workstations. 

303 Invited Presentation

M. Bizzini1*    1FIFA
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304 Reducing ACL Injury Risk by Standing Still with Zero Impact Perceptual (ZIP) training!

S. Tidman1*    A. Brierty1    P. Bourke1    B. Lay1    J. Alderson1    1University Of Western Australia

Introduction: Physical workload management is a major consideration of elite level coaching. Regrettably this paradigm limits the time a coach has 
to improve player performance and there is a need to develop training methods which have minimal impact on an athlete’s workload. This study 
aimed to assess a novel zero impact perceptual (ZIP) training program’s effectiveness in reducing biomechanical factors associated anterior 
cruciate ligament (ACL) injury during an evasive sidestepping (ES) task.
Methods: Seven (n=7) community level injury free footballers were recruited. Participants were instructed to “run and carry” a football and to 
evade oncoming 3D-projected opponents in three scenarios. Scenarios included; 1-on-1, 2-on-2 and 3-on-3 (team mate and opposition player) 
game-based situations. Knee extension, valgus and internal rotation moments were recorded pre and post training. Players were randomly 
assigned to a video-only (n=3) or cueing (n=4) training group and then completed eight ZIP training sessions over a four-week period. In each 
training session participants viewed 48 projected scenarios and verbally indicated the direction they would move to evade oncoming opponents. 
The cueing group also counted additional visual cues (coloured dots) presented in the information-rich areas of each trial. 
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Results: An overall reduction in peak knee moments across all conditions was observed post-training, with a greater change observed in the 
cueing group. Cohen’s effect size values showed small>moderate practical significance for the reduced peak extension moments (d =0.37), 
and strong practical significance for the reduced peak knee valgus (d =1.0) and internal rotation (d =1.16) moments when compared with the 
VO group. Average knee loading reductions across conditions were observed for peak extension moments (VO=7.3%, C=18.3%), peak valgus 
moments (VO=22.3%, C=49.6%) and peak internal rotation moments (VO=10.0%, C=48.3%). The strongest Cohen’s effect sizes were 
found for decreased peak valgus moments in both VO (d=0.52,d=1.26, d = 0.95) and C (d =1.3, d =1.24, d =0.62) 1-on-1, 2-on-2 and 
3-on-3 scenarios, respectively. However, across the scenarios a moderate to strong practical significance for reduced peak internal rotation 
(d =1.5, d =0.42, d=0.51) moment was only found in the cueing group.
Discussion: Novel ZIP training has the potential to provide coaches with a training tool that has zero impact on player physical workloads, 
while reducing ACL injury risk without compromising performance goals. While ZIP training was successful with video only, results are further 
enhanced when additional cuing information is included in the projected video.

305 A neuromuscular training programme for reduction of leg injury risk in netball: Improving those at greater risk

J. Witchalls1,2*    M. Turnbull2,3    E. Pacecca2,4    1University Of Canberra    2Australian Institute of Sport    3Bodydynamics Health    4Emirates Western Force Rugby

Background: Netball is associated with a high rate of injuries, with the most common affected area of the body being the lower limb. Poor balance 
performance has been shown to correlate with increased risk of injury in similar court sports, for example a score below 94 on the Star Excursion 
Balance Test in basketball players. Balance and proprioception training has been shown to be effective in reducing injury risk. This study sought to 
assess the benefit of a six-week balance and proprioceptive training for participants in a national level netball squad, who were performing above 
or below a SEBT score of 94.
Methods: 12 healthy female netball players (mean age (SD) 18.17 yrs ± 0.84, height 182.71 cm ± 7.61 and weight 75.92 kg ± 14.56) 
were measured using the Star Excursion Balance Test (SEBT), single leg balance for twenty seconds on an instrumented “wobble board” (WB) 
and a single leg balance test (SLB). They then undertook a six-week balance and proprioception training programme as an addition to their 
normal training activities, before a repeat of the measuring session at the end of six weeks.
Results: As a whole, the group increased their scores in all three performance tests, after the six-week training programme (score range for 
differences: t=2.7-6.82, p=0.01-<0.01). Low- and high-performing individuals prior to the training programme were defined by a SEBT score 
<94 or >94 at first testing. These groups were analysed separately to assess the value of any change to those with differing risk profiles. 
The lower-performing (<94 SEBT) group improved their performance in all three tests after the six-week training programme (t=2.91-9.17, 
p=0.01-<0.01 ). The high-performing (>94 SEBT) group also improved their SLB performance (t=2.12, p=0.04) but not their SEBT and WB 
performance (t=0.90 and 0.26, p=0.20 and 0.41 respectively).
Discussion: These results indicate that a six-week training programme has the potential to improve performance in a group of individuals who 
are already training regularly and at a national squad level for netball, and in particular is suitable as a remedy for those who fall below the 
performance safety thresholds. Those individuals with a higher level of performance already established in this area, have less to gain from the 
training. Those who have deficits which may put them at risk of injury have the most to gain, as the training programme is able to raise their 
performance above the high-risk thresholds.

306 Understanding athlete wellbeing: The views of national sporting and player associations

M. Dunn1*    1School of Health and Social Development, Deakin University

Background: Athletes face multiple pressures at various stages in their careers and lives, which can affect their on-field performance and their off-field 
lives. Athletes in many sports are surrounded by sport science experts to help them achieve their athletic best, but there is now recognition that 
athletes’ off-field lives can greatly influence their on-field performance. Many national sporting organizations (NSOs) are being proactive in enhancing 
athlete wellbeing; however this response may not be uniform across all sports, and could even be fragmented within sports. The aim of this study was 
to understand what is occurring within the athlete wellbeing sphere from the perspectives of the NSOs and player associations (PAs). 
Methods: Within a case study design, qualitative data were collected using semi-structured interviews with seven key individuals associated with 
NSOs or player associations who worked in the broad space of ‘athlete wellbeing’. Interviews lasted between 60 and 90 minutes, were recorded, 
and transcribed verbatim; participants were given the opportunity to review transcripts. Data analysis was undertaken using an inductive, 
data-driven approach. 
Results: Wellbeing was seen as all the aspects of an athlete’s life outside of sport, with recognition that off-field life impacts upon in-competition 
performance. Wellbeing was seen as separate to the high performance/sports science side of sport, but participants saw that it was integral 
to be engaged with and have ‘buy-in’ from that side, particularly from coaches. There were similar issues within wellbeing that all sports were 
engaged with; in particular, mental health was seen as a major issue for all sports. Other issues, such as athlete transition into and out of sport, 
gambling, substance use, and social media, were also seen as important. How deeply NSOs/PAs could engage in activities related to wellbeing 
differed depending on the size of the sport, which in turn was influenced by the amount of money available within that sport. Sports which were 
well established with sound financial backing could engage in more activities at different time points in an athlete’s career, while smaller sports or 
those with less financial backing were limited in what they could do. 
Discussion: NSOs and PAs are increasingly recognizing the importance of athlete wellbeing. For some sports, wellbeing programs are entrenched, 
while for others this is an emerging space. Mental health was seen as a major issue in all sports. Future research should investigate wellbeing 
from other perspectives in sport, including that of athletes and other staff. 
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307 Stressed at work? But we love the game: Experiences of Australian Football League coaches

M. Ruddock-Hudson1*    S. Knights1    1La Trobe University

Background: Chronic job stress has been associated with a range of physical, psychological, social and behavioural health problems. The prevalence 
of occupational stress and burnout within the sporting domain has substantially increased over time among athletes and coaches at community, 
sub elite and elite levels of sport. Sports’ coaching is one workplace environment which has attracted interest and attention due to its stressful nature. 
For coaches who operate within elite sport, the pressures typically intensify in a results-orientated culture that requires considerable investment of 
time and resources in the search for the competitive edge. Nevertheless, research had yet to examine occupation stress with Australian Football 
League (AFL) coaches. Given the highly profiled nature of this workplace environment, it was important to investigate the experiences and perceptions 
of occupational stress, general health and work-life balance of senior and assistant coaches involved in the AFL. This will enhance the health, 
well-being and performance of these coaches and also inform important risk management policies and programs for AFL coaches. 
Methods: Two studies were undertaken: i) a qualitative phenomenological study exploring the experiences of senior and assistant AFL coaches 
(n=30) recruited via purposeful sampling and ii) a quantitative study with participants (n=80) completing surveys for the General Health 
Questionnaire (GHQ), Maslach Burnout Inventory (MBI), the Depression Anxiety Stress Scale (DASS) and Job Related Tension Index (JRTI). 
Results: Qualitative analyses revealed that the AFL coaches discussed the pressurised workplace environment and the challenging nature of 
the job; the importance of development and improvement of others and self; accountabilities and responsibilities to others; advice, support and 
comfort from others; the ramifications of stress; lack of job security and the motivation and love for the game. In addition, quantitative results 
from the GHQ indicated that coaches reported generally high psychological distress during the football season. A relatively low level of personal 
accomplishment was identified for assistant coaches and the DASS indicated that one in 10 assistant coaches reported a moderate to extremely 
severe range of depression.
Discussion: This project has provided information that will lead to improved knowledge of coaches’ occupational stress and of modifiable work-life 
balance issues for these coaches. Ultimately, this will not only enhance the health, well-being and potential performance of coaches, but this 
research has informed coach education programs, psychological skills training and professional education for AFL coaches in order to deal with 
job related stress. 
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309 Socio-Ecological Predictors of Participation and Dropout in Organised Sports during Childhood

S. Vella1*    D. Cliff1    A. Okely1    1Early Start Research Institute, University Of Wollongong

Background: The purpose of this study was to explore the socio-ecological determinants of participation and dropout in organised sports in a 
nationally-representative sample of Australian children.
Methods: Data were drawn from Waves 3 and 4 of the Longitudinal Study of Australian Children. In total, 4042 children aged 8.25 (SD = 0.44) years at 
baseline were included, with 24-months between Waves. Socio-ecological predictors were reported by parents and teachers, while cognitive and health 
measures were assessed by trained professionals. All predictors were assessed at age 8, and used to predict participation and dropout by age 10.
Results: Seven variables at age 8 were shown to positively predict participation in organised sports at age 10. These included: sex (boy); 
fewer people in household; higher household income; main language spoken at home (English); higher parental education; child taken to a 
sporting event; and, access to a specialist PE teacher during primary school. Four variables predicted dropout from organised sports by age 10: 
lower household income; main language spoken at home (non-English); lower parental education; and, child not taken to a sporting event.
Discussion: The interplay between child sex, socioeconomic indicators, and parental support is important in predicting children’s participation 
in organised sports. Multilevel and multicomponent interventions to promote participation and prevent dropout should be underpinned by the 
Socio-Ecological Model and targeted to high risk populations using multiple levels of risk.

310 Socioecological factors associated with participation in physical activity and sport: A longitudinal study of 
adolescent girls

R. Eime1,2*    J. Harvey1    M. Casey1    C. Symons2    W. Payne2    1Federation University Australia    2Victoria University

Introduction: Many adolescents are not physically active enough to receive associated health benefits. Furthermore, participation in physical activity (PA) 
generally declines during adolescents, and more prominently for females. Longitudinal research is required to investigate determinants of changes 
in PA to inform intervention and policy developments. The aim of this study was to explore patterns of change in socioecological (intrapersonal, 
interpersonal and environmental) determinants of participation in PA, including sport, across the adolescent period for females.
Methods: Three year surveys of Year 7 (n=328) and Year 11 (n=112) females from metropolitan and non-metropolitan areas. Self-report measures 
included questions regarding general barriers to participation, as well as factors relating to the socioecological determinants.
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Results: The barriers for which significant changes within cohorts or differences between cohorts were mostly intrapersonal (lack of energy, lack of 
time due to other leisure activities). Lack of time was higher in the older cohort than the younger cohort. Barriers relating to interpersonal factors 
tended to trend upwards for both cohorts. Perceived importance of life priorities mainly related to education and study and more so for the older 
cohort. Perceived competence declined for the younger cohort. Support from family and peers trended downwards in both cohorts, whereas access to 
facilities increased both within and between cohorts.
Discussion: This study identified significant patterns of change of determinants of PA participation across the adolescent period. It is important to 
consider flexible structure and scheduling of PA and strategies to develop competency in childhood and early adolescence. 

311 Associations between Sports Participation and Psychological Difficulties during Childhood: A two-year follow up

S. Vella1*    D. Cliff1    C. Magee2    A. Okely1    1Early Start Research Institute, University Of Wollongong    2Centre for Health Initiatives, University of Wollongong

Background: This paper assessed the associations between sports participation and the development of psychological strengths and difficulties 
during childhood.
Methods: Two-year follow-up study of a sample of 4,042 Australian children who were followed from age 8 years to 10 years. 
Parents reported children’s participation in organised sports, and completed the Strengths and Difficulties Questionnaire. Univariate general linear 
models were used to examine the association between changes in sports participation and psychological strengths and difficulties at 10 years, 
adjusting for psychological strengths and difficulties at age 8.
Results: Children who maintained participation in sport had lower rates of parent-reported psychological difficulties at 10 years compared with 
children who dropped out of sport. Less internalising problems were also reported for children who participated in organised sports compared to 
children who dropped out of sports and children who did not participate in sports. These relationships did not differ by BMI, socioeconomic status, 
or parental education.
Discussion: Greater psychological difficulties are experienced by children who drop out of sports, and greater social and emotional problems are 
experienced by children who drop out of sports and who do not participate in organised sports. Due consideration should be given to the quality 
and implementation of sporting programs to ensure that they provide benefits to mental health. Due consideration should also be given to the 
potential psychological difficulties being experienced by children who drop out of organised sports as a higher level of psychological difficulties 
may be experienced prior to or subsequent to dropout.

312 Exercise, recreation and sport in Australians aged 55+ years: Patterns and characteristics of people who do not 
regularly participate

J. Van Uffelen1,2*    N. Burton2    L. Banting1    J. Harvey3    R. Eime3,1    1Victoria University, Institute of Sport, Exercise and Active Living (ISEAL) 
2The University of Queensland, School of Human Movement Studies    3Federation University Australia, School of Health Sciences

Introduction: Although participation in physical activity (PA) for exercise, recreation or sport has health benefits across the lifespan, participation 
decreases with age and older Australians are the least active population group. The purpose of this study was to describe PA participation patterns 
in Australians aged 55+ years and the characteristics of those who participate less than once per week. 
Methods: Data were used from the 2009/2010 ERASS survey which included questions about PA (frequency, activities), sociodemographics 
(gender, age, marital status, education, employment status, area of residence, language spoken at home) and health (restricting health condition). 
Data were analysed using descriptive statistics and logistic regression. 
Results: Of the 5,425 respondents aged 55+ years, 3,577 (66%) participated in PA ≥ once/week. The most frequently reported activities were walking 
(70%), aerobics/fitness (25%) and swimming (13%). Of the 1,848 respondents participating < once/week, 720 (39%) reported a restricting, mostly 
mobility related, physical condition. However, 43% of them wanted to engage in PA, with a preference for walking (32%), swimming (11%) or golf (8%). 
Men (OR 1.3; 95%CI 1.1–1.5); and people aged 75+ years (1.5; 1.3–1.8), with a certificate/trade qualification or less (range 1.3; 1.0–1.6 to 2.2; 
1.8–2.6), employed or unemployed (1.7; 1.4–2.0 and 1.3; 1.1–1.6, respectively), living in regional or remote Australia (1.2; 1.0–1.4 and 1.2; 1.0–1.5, 
respectively) and not speaking English at home (1.5; 1.2–1.9) were significantly more likely to participate < once/week, compared with women; 
and those aged 55–64 years, with university education, retired, living in a major city, and speaking English at home. Those with a health condition 
restricting them to a medium (OR 1.7; 95%CI 1.4–2.0) or large extent (3.9; 3.2–4.7) were significantly more likely to participate < once/week than 
those without such a health condition. 
Discussion: Men; and people aged 75+ years, with less education, who are not retired or who are unemployed, who live outside the major cities 
and who do not speak English at home are more likely to not regularly participate in PA for exercise, recreation or sport. Interventions to promote 
active and healthy ageing through PA participation should focus on these population groups to achieve optimal health benefits of a physically 
active lifestyle. In addition, options to encourage people with restricting health conditions to participate in PA should be further explored. 
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313 Sport participation trends: 2001–2010

R. Eime1,2*    N. Sawyer1,2    J. Harvey1    M. Casey1    H. Westerbeek2    W. Payne2    1Federation University Australia    2Victoria University

Introduction: In order to inform strategies to increase levels of physical activity (PA) for a healthier society, it is important to understand participation 
trends in leisure-time physical activity (LTPA). Little is known about the context of LTPA participation, particularly from the perspective of “sport and 
recreation” (S&R) categories such as organised and club-based activities. The aim of this study is to contribute to the literature on health through 
sport by specifically examining PA participation levels and trends in Australia over a decade, for those aged 15 years and older, through the lens of S&R.
Methods: The Australian Sports Commission provided data from the Exercise, Recreation and Sport Survey (ERASS), a population survey conducted 
quarterly from 2001 to 2010 by computer-assisted telephone interview. Participation in LTPA was analysed by year, gender and age, in three 
hierarchically related categories: (1) any LTPA participation, (2) participation in an organised context, and (3) organised participation in a club.
Results: Participation rates in any LTPA increased significantly over the decade. However, this was not matched by increases in organised and/
or club participation, which largely remained steady over the 10-year period. Much of the organised participation was within a club setting, 
and participation in this context is more likely among males than females.
Discussion: There is some evidence that the overall level of LTPA is increasing, which is positive for health, but there was generally no increase in 
club-based participation, resulting in sport contributing relatively less to overall population LTPA. However, the depth of information available from 
even such a large national population survey as ERASS regarding club-based LTPA is insufficient to draw definitive conclusions or make important 
strategic decisions about sport and health policy. There is a critical need for more comprehensive sport participation data to provide the evidence 
for improved program and policy development. An avenue for this to occur may be through the integration of participation data from peak sport 
organisations. 

314 Teenagers in Leisure Time (TiLT)

K. Parker1*    H. Brown1    J. Salmon1    1Centre For Physical Activity and Nutrition, Deakin University

Introduction: In Australia, evidence exists indicating a decrease in sport participation concurrent with an increase in overall screen-based sedentary 
behaviour (screen time; ST) with age which is associated with health implications in adolescents (12–16 years of age). While the correlates of these 
specific leisure-time behaviours are known, these might differ depending on co-existing patterns of adolescent sport and sedentary behaviour 
participation. Identifying key characteristics of adolescents is important for developing appropriately tailored interventions aimed at promoting 
sport and reducing ST. This study therefore aimed to identify characteristics and correlates of adolescent groups who participate in particular 
combinations of sport and ST. 
Methods: A cross-sectional study was undertaken in 2013 in a random sample of 12 to 16 year olds attending eight Victorian government schools. 
Students completed a survey to assess engagement in leisure activities outside of school and explore factors that may hinder or facilitate their 
participation. A two-step cluster analysis was conducted to identify sex-specific groups of adolescents based on their participation in both sport 
and ST. Kruskal-Wallis H tests were then undertaken to examine differences in correlates between the cluster groups.
Results: Participants (n=426, 51% boys) had a mean age of 13.6 (±1.02), spent an average mins/wk of 1506.8 (±848.0) in ST and 
279.6 (±264.9) in sport; analyses revealed three groups each for boys and girls. The boys’ groups included: 1. engaged in low sport and high 
ST; 2. high sport and moderate ST; and 3. low amounts of both sport and ST. Girls’ clusters included: 1. engaged in moderate sport and high 
ST; 2. low sport and low ST; and 3. high sport and low ST. Differences between groups were observed in both the boy and girl cluster groups 
for ST preference, sport preference, self-perception, barriers, internal motivation, family support, friend support, coach support, and opportunity 
correlates. Additionally, accessibility and social norms correlates differed significantly between the boy cluster groups. 
Conclusions: Adolescents who engage in different combinations of sport and ST are characterised by unique intrapersonal, interpersonal and 
environmental correlates. These findings suggest the need for interventions to target specific adolescent groups.
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SATURDAY 18 OCTOBER PAPERS AT A GLANCE

Time Session Title Presenter Room Paper

0930 – 1030 Physical Activity 
Guidelines 
Panel/Debate

PA Guidelines Panel/Debate NPAC Royal Theatre 315

0930 – 1030 Keynote Training Load, Injury, and Fitness in Team Sports…Should We Be Training 
Smarter And Harder?

Tim Gabbett Bradman 316

0930 – 1030 Keynote Is it “No pain, no gain” or Pain, no gain”? Reconsidering the impact of pain on 
movement and learning

Paul Hodges Menzies 317

1100 – 1230 Symposium Changes to the World Anti-Doping Code and what that means for the Medical 
Professionals working with Australian athletes

ASADA Royal Theatre 318

1100 – 1230 Symposium Symposium Title: Just because they say they want to doesn’t mean they do: 
the challenges of implementing injury prevention initiatives in community sport

Alex Donaldson Bradman 319

The NoGAPS project: taking sports injury implementation and its evaluation to 
the next level

Caroline Finch 320

The challenges of developing an intervention that is both evidence-based and 
contextually appropriate

Alex Donaldson 321

The facilitators and barriers to implementing injury surveillance systems 
alongside injury prevention programs

Christina Ekegren 322

How do we know if they are doing what we want them to? Assessing exercise 
fidelity in an injury prevention exercise program

Lauren Fortington 323

A catalogue of the sport safety resources for community Australian Football 
clubs from the websites of key sport safety agencies

Sheree Bekker 324

1100 – 1230 Clinical/Cutting 
Edge 1

Cutting edge in rehabilitation: New frontiers in driving neuroplasticity Paul Hodges Menzies 325

‘Tendon Neuroplastic Training’: Its dynamite Ebonie Rio 326

Nordic hamstring exercise weakness is a risk factor for hamstring strain injury 
in elite Australian football: A prospective cohort study

David Opar 327

Clinical implementation of isometric exercise for patellar tendinopathy: 
Is it successful on the road?

Ebonie Rio 328

A New Method for Measuring Dynamic Proprioception Gordon Waddington 329

1100 – 1230 Exercise Science 
3

Augmented feedback and the dual-task paradigm during repeated 
submaximal lower limb loading

Amitabh Gupta Nicholls 330

Real-time estimation of lower limb joint angles through inverse kinematics 
during walking using a scaled OpenSim model

Claudio Pizzolato 331

Lower limb kinematic changes during a fatiguing 60 min cycling time trial Mark Sayers 332

Ipsilateral and contralateral corticospinal response to unilateral strength 
training are similar for both the dominant and non-dominant limb

Dawson Kidgell 333

Lower extremity isokinetic muscle strength and joint kinetics during landing 
tasks

Chris Richter 334

Differences exist in the architectural characteristics of the biceps femoris 
long head in previously injured individuals

Ryan Timmins 335

Quadratus Femoris EMG Function While Running and Walking in Healthy 
Adults

Adam Semciw 336

Exploring the use of wireless inertial measurement units for biomechanical 
analysis of side-step cutting manoeuvres

Aaron Fox 337
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Time Session Title Presenter Room Paper

1100 – 1230 Environment and 
Physical Activity

Neighbourhood social environment, perceived safety and physical activity 
among women living in disadvantaged neighbourhoods. A mediation analysis

Anna Timperio Sutherland 338

Activating a whole community. Beat the Street Veronica Reynolds 339

A partnership Approach to developing urban design guidance for physical 
activity – The Healthy Active by Design Project

Trevor Shilton 340

Building cities for physical inactivity? What do urban planners understand 
about their role in public health and physical activity

Anthony Burton 341

REVAMP: A natural experiment to examine the impact of park renewal on 
park-use and park-based physical activity

Jenny Veitch 342

Utilization and physical activity levels of public versus tailored playgrounds 
among youth

Saskia Boonzajer 
Flaes

343

The impact of neighbourhood crime on physical activity: Evidence from 
203,883 Australians

Gregory Kolt 344

1330 – 1500 Symposium International Perspective on Future of Sports Medicine (Technology and 
M-health and social media)

A peek into the short-term future of sports medicine and how to get ready 
for it! 

Karim Khan

Trevor Russell

Darren Burgess

Mohamed 
Ghaith al-Kuwari

Michael Kenihan

Bradman 345

1330 – 1500 Mental Health Factors associated with sitting time in adults with chronic disease or 
psychological distress: Findings from the 45 & Up Study

Ronald Plotnikoff Menzies 346

The physical activity attitudes of adults with mental illness Justin Chapman 347

Physical activity and sedentary behaviour in adults with mental illness at a 
private psychiatric hospital

Sarah Fraser 348

Physical activity interventions for people with mental illness: A systematic review 
and meta-analysis

Simon Rosenbaum 349

Physical activity counselling for psychologists working in adult mental health Nicola Burton 350

Physical activity preferences and attitudes in adults with mental illness at a 
private psychiatric hospital

Sarah Fraser 351

Relationships between physical activity, walking and health-related quality of 
life in women with depressive symptoms

Kristi Heesch 352

Daily monitoring of mood, sleep behaviours, screen time, energy levels and 
physical activity in a sample of depressed youth

Adriana Giles 353

1330 – 1500 Correlates 
Children

Do children utilise critical windows in a school day for physical activity? 
A cluster analysis

Rebecca Stanley Nicholls 354

Associations between neighbourhood typologies and physical activity, 
sedentary time and TV viewing among children

Anna Timperio 355

The tracking of television viewing habits over fifteen-years from childhood to 
young adulthood in the Raine Study

Joanne McVeigh 356

Associations between objectively measured sedentary behaviour and 
adiposity in children and adolescents: systematic review and meta-analysis

Dylan Cliff 357

Physical activity and physical self-concept in youth: Systematic review and 
meta-analysis

Mark Babic 358

What decreases motivation of students to participate in school-based 
extracurricular sports activities?

Kenryu Aoyagi 359
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Time Session Title Presenter Room Paper

Promoting awareness, knowledge of and compliance with the National 
Children’s Physical Activity Guidelines

Lyn Philliipson 360

1330 – 1500 International 
Physical Activity

The relationship between the built enviroment and habitual levels of physical 
activty in South African older adults

Tracy 
Kolbe-Alexander

Sutherland 361

The Same but Different: Workplace, Occupational Style, and Physical Activity 
of Thai Urban Worker

Chutima 
Yousomboon

362

Patterns and correlates of physical activity in adolescents in Bangladesh Asad Khan 363

Consequences of Physical Activities Officers on Villagers’ Sport, Exercise, and 
Recreation Participation in Thailand

Yothin Sawangdee 364

2011–2013 Changes in Physical Activity Level in Czech Adults Zdenek Hamrik 365

1330 – 1500 Back/Pain Single Centre Experience in Australia using Spinal Cord Stimulation (SCS) 
of the Dorsal Root Ganglion (DRG) for Peripheral Causalgia and other 
Neuropathic pain Conditions

Bruce Mitchell Fitzroy 366

Efficacy of perceptually-mediated aerobic exercise rehabilitation for treatment 
of chronic pain: A pilot study

Peter Micalos 367

Peripheral Nerve Field Stimulation Therapy For Patients With Thoracic Pain: 
A Prospective Study

Bruce Mitchell 368

Improving core stability: Targeting success with core strengthening programs Vivienne Chuter 369

Lower back injuries in rowing are responsible for more time loss from training 
in National level rowers compared to International level rowers. For rib stress 
fractures International rowers are more at risk

Geoffrey Verrall 370

Different tissue type categories of overuse injuries to cricket fast bowlers have 
different severity and incidence which varies with age

Peter Blanch 371

1330 – 1500 Shoulder 3 Shoulder Arthroplasty as a Day Case Ben Lenane Murray 372

Arthroscopic Rotator Cuff Repair – Undersurface Technique. A Two-Year 
Comparative Study in 250 Consecutive Patients

Imants Rubenis 373

Trauma versus no trauma: Effect of tear mechanism in the outcomes of 
arthroscopic rotator cuff repair in 1300 consecutive patients

Martin Tan 374

Shoulder function changes among elite level handball players during a 
handball season

Martin Asker 375

Temporal Outcomes of Shoulder Arthroplasty Matthew Fong 376

The effects of smoking on shoulder stiffness following arthroscopic rotator 
cuff repair

Nicholas 
Papadopolous

377

315 PA Guidelines Panel/Debate 

NPAC1

A copy of this abstract may be made available at a later date (not available at time of printing).
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316 Training Load, Injury, and Fitness in Team Sports…Should We Be Training Smarter And Harder?

KEYNOTE

T. Gabbett1,2*    1School of Exercise Science, Australian Catholic University    2School of Human Movement Studies, The University of Queensland

The Training-Performance Relationship
The training-performance relationship is of particular importance to coaches to determine the optimum amount of training required to attain 
specific performance levels. Several studies have investigated the influence of training load on athletic performance, with performance generally 
improving with increases in training load. However, it has also been shown that negative adaptations (e.g. fatigue, overtraining) to exercise training 
are dose related, with the highest incidence of illness and injury occurring when training loads are highest.

The Challenge
Coaches of professional sports require as many of their best players physically fit (i.e. injury free and with well-developed physical qualities), 
and available for selection, as often as possible. High training loads, designed to develop physical qualities, are thought to be critical to prepare 
players for the physical demands of competition, as well as develop the mental durability to tolerate the ‘fatigue’ that presents during the intensity 
of week-to-week competition. Despite the likely benefits of high training loads, it has also been shown that excessive and rapid increases in 
training loads increase the risk of soft-tissue injury. Paradoxically, the high training loads designed to improve physical fitness and performance, 
may lead to injuries, reduced team cohesion, and subsequent reductions in performance. Conversely, the prescription of low training loads in an 
attempt to minimise soft-tissue injury risk, may lead to the development of sub-standard physical qualities (or even de-training), and reductions 
in playing performance.

Performance Enhancement and Injury Prevention
A second, but equally important challenge facing coaches is the prevention of injuries. Studies of the risk factors for injury have shown that players 
with well-developed physical qualities are at reduced risk of injury. These findings have important implications for conditioning coaches:
1. Should training be focused on reducing training loads to prevent soft-tissue injuries, at the possible expense of developing physical qualities? or
2. Should training be focused on delivering high training loads in an attempt to develop physical qualities that not only enhance playing 

performance, but also reduce the risk of injury?

Summary
This paper discusses a series of studies that explore the factors critical to performance in team sports; specifically addressing the relationship 
between physical qualities, training load, and injury risk. The potential of excessive and rapid increases in training loads contributing to soft-tissue 
injuries is discussed, along with the possibility of high training loads offering a protective effect against injuries due to its mediating effect on the 
development of physical qualities.

317 Is it “No pain, no gain” or “Pain, no gain”? Reconsidering the impact of pain on movement and learning

KEYNOTE

P. Hodges1,2

Topics to discuss would include the following and the answers are not always obvious and several issue require consideration for optimal exercise planning.
  How does pain impact motor learning and retention?
  How does pain change the quality of movement?
  How does pain interact with strength and endurance training?
  Do we need to consider pain when a person trains?

318 Changes to the World Anti-Doping Code and what that means for the Medical Professionals working with 
Australian athletes

SYMPOSIUM

J. Priestly1*    P. Simonsson1*    S. Watt1*    C. Campbell1*    1Australian Sports Anti-Doping Authority

The World Anti-Doping Code is the core document that provides the framework for harmonised anti-doping policies, rules and regulations within 
sports organisations and among public authorities.
In November 2011, WADA launched its 2 year consultation on changes required to the WADA Code. In 2013, the draft code was finalised and the 
new code will come into effect on 1 January 2015.
As a consequence, a number of key changes to the anti-doping framework in Australia including the Australian Sports Anti-Doping Authority’s 
(ASADA), National Anti-Doping Scheme, along with Australian Sport’s Anti-Doping policies will be required to change to reflect these amendments.
The Session will focus what that means for the Australian Medical Profession. Specifically, the session will cover:
  The changes to the WADA Code and the International Standards;
  Introduction of two new Anti-Doping Rule Violations – complicity and prohibited association;
  A new appeals process for National Therapeutic Use Exemption decisions to be made to the newly formed Therapeutic Use Exemption Review 

Committee; and
  Overview of the Australian Sports Anti-Doping Authority’s strategic plan.

Medical Professionals who work with sub-elite and elite athletes are strongly encouraged to attend this session.
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319 Symposium Title: Just because they say they want to doesn’t mean they do: The challenges of implementing 
injury prevention initiatives in community sport

SYMPOSIUM

A. Donaldson1*    1Federation University Australia

It is critical that sports safety interventions have a strong evidence-base demonstrating that they either do, or have the potential to, prevent 
sports injuries. It is equally important that they can be readily implemented in the ‘real-world’ and be taken up by the intended end-users 
(coaches, players etc). There is a growing interest in the evaluation of sports safety interventions in the real-world context of community sport 
to understand their public health impact, even if they are firmly rooted in the available scientific evidence. It is clear that sports safety efforts are 
currently limited by the lack of research focused on understanding the intervention implementation context and processes, including barriers and 
facilitators to intervention uptake and maintenance. Understanding why existing evidence-based interventions are and are not implemented has 
been recognised as an international challenge for researchers. Since 2011, the NoGAPS (National Guidance for Australian Football Partnerships 
and Safety) project has been underway in an attempt to identify the factors that influence the translation of research evidence into sports injury 
prevention practice in the context of community sport, using community Australian Football as the example.
This symposium will provide an overview of the challenges experienced while conducting implementation research in the real-world of community 
Australian Football. Paper 1 will provide an overview of the NoGAPS project including what we set out to do, why and how; paper 2 will discuss 
implementation-related issues that arose while developing the NoGAPS intervention (FootyFirst); paper 3 will discuss the challenges experienced when 
implementing an injury surveillance system in community AF; paper 4 will focus on the importance of exercise fidelity as a component of program 
implementation; paper 5 will present a summary of the sports safety resources available from the NoGAPS industry partners. Following the five papers, 
a discussion about the how to conduct sports injury prevention implementation research and the key challenges experienced by the NoGAPS research 
team when supporting community-AF clubs to implement FootyFirst and engaging participating clubs in the research process will be led by the chair.
Paper 1: The NoGAPS project: taking sports injury implementation and its evaluation to the next level
Paper 2: The challenges of developing an intervention that is both evidence-based and contextually appropriate
Paper 3: The facilitators and barriers to implementing injury surveillance systems alongside injury prevention programs
Paper 4: How do we know if they are doing what we want them to? Assessing exercise fidelity in an injury prevention exercise program 
Paper 5: A catalogue of the sport safety resources for community Australian Football clubs from the websites of key sport safety agencies

320 The NoGAPS project: taking sports injury implementation and its evaluation to the next level

C. Finch1*    A. Donaldson1    B. Gabbe2    D. Lloyd3    J. Cook2    1Federation University Australia    2Monash University    3Griffith University

Background: Most sports medicine interventions have the primary goal of reducing the risk of injury in those who play sport. For example, 
evidence-based exercise-training programs have been developed to build muscular strength and improve neuromuscular control in the lower limb 
with the aim of preventing ankle, knee, hamstring and groin injuries in the players who undertake the exercises. These exercises are based on 
evidence-based training-principles that have to be imparted to the players if the injury prevention benefits are to be attained. However, the success 
of such programs depends upon the adoption, implementation and maintenance of these training-principles by the people who deliver sports and 
sport training sessions, such as coaches, sports conditioning personnel, sports administrators and allied health professionals associated with teams. 
Method: The National Guidance for Australian Football Partnerships (NoGAPS) project is a controlled implementation trial of different modes of 
delivering an exercise-training program (FootyFirst) developed specifically for the context of community sport. This talk will describe the rationale 
behind the conduct of the NoGAPS implementation trial and provide the rationale for the design of its evaluation plan as a three-arm observational trial.
Results: There have been very few true implementation effectiveness trials conducted in any context and so there is limited guidance available 
on how to design and conduct such studies. Using the ecological version of the RE-AIM for sports delivery settings as the evaluation framework 
in a three-arm controlled study design over 3 years, the NoGAPS study is comparing the real-world uptake and sustainability of two intervention 
delivery modes (the FootyFirst program with fully-supported or limited-support implementation delivery) compared to usual implementation practice 
as a control. The evaluation plan reflects the fact that the project is just as much about understanding the process of program implementation as 
it is about assessing if FootyFirst works.
Discussion: In order to deliver effective sports safety programs, it is necessary to understand the key barriers and facilitators to sustainable program 
implementation in community sport. The NoGAPS project is the first large scale implementation study for sports injury prevention, with a focus on better 
understanding the uptake of exercise-training programs in community sport. Importantly, NoGAPS also examines if the players attain the training-principles 
of the exercises that are supposed to be imparted by the implementation program. This study is funded by an NHMRC Partnerships Project Grant.

321 The challenges of developing an intervention that is both evidence-based and contextually appropriate

P. White1*    A. Donaldson1    D. Lloyd2    W. Young3    B. Gabbe4    J. Cook5    C F. Finch1    1Australian Centre For Research Into Injury In Sport and Its Prevention 
(ACRISP) Federation University    2Centre for Musculoskeletal Research Griffith Health Institute    3School of Health Sciences Federation University 
4Department of Epidemiology and Preventive Medicine Monash University    5Faculty of Medicine, Nursing & Health Sciences Monash University

Background: Preventing lower limb injuries is a priority in Australian Football (AF). Exercise programmes have the potential to effectively prevent lower 
limb injuries in community sport. However, these need to be developed with the intended end-users and implementation context in mind, with an 
emphasis on intervention uptake, adherence, and ultimately, effectiveness. This paper describes some of the implementation-related challenges 
identified during the process of developing FootyFirst; an exercise-based warm-up program designed specifically for delivery by community AF coaches 
to players as a replacement for, or accompaniment to their regular football training warm-up, with the aim of reducing lower limb injuries. 
Method: The scientific literature, clinical experience, expert and end-user consultations, community trials, theory-informed discussion, and graphic 
design and editorial expertise, were combined to develop FootyFirst. 
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Results: Several implementation-related challenges were associated with the development of FootyFirst: 1. The process of transforming the scientific 
evidence into the first iteration of FootyFirst highlighted variations in the type and strength of evidence available. This ranged from observational 
research, to well-defined training with one-on-one training instructors on small target populations, to training programmes that were more generic 
in nature. Furthermore, for some lower limb injuries there was insufficient evidence about risk factors to create implementable interventions. 
2. Consultations with “experts” highlighted the roles that individual experience and personal preferences play in developing exercise protocols, 
particularly when various exercises can target the same injury or muscle group. Experts immersed in elite sport may have varying experience with, 
and understanding of, community sport settings. 3. Differences in community club resources (e.g. finances, equipment, staff and facilities) and culture 
(e.g. administration and leadership), and variations in the community AF club personnel ( e.g. coach and sports trainer experience, and players’ 
physical conditioning and commitment to training) needed to be understood and taken into consideration when developing FootyFirst. 
Discussion: Contextual differences between the environments in which scientific evidence is generated and where it is to be used is likely to 
influence the adoption of, adherence to, and ultimately, the success of an evidence-based intervention. Developing implementable interventions 
that are both evidence-based and contextually-appropriate is challenging, particularly when the factors that can influence intervention uptake vary 
greatly across the implementation context. This paper highlights the importance of developing interventions that allow for flexibility both in content 
and delivery without compromising training principles and effectiveness as a means to maximising outcomes.

322 The facilitators and barriers to implementing injury surveillance systems alongside injury prevention programs

AWARD FINALIST

C. Ekegren1*    A. Donaldson2    B. Gabbe1    D. Lloyd3    J. Cook4    C. Finch2    1Department of Epidemiology and Preventive Medicine, Monash University 
2Australian Centre for Research into Injury in Sport and its Prevention (ACRISP), Federation University    3Centre for Musculoskeletal Research, Griffith Health Institute, Griffith University 
4Department of Physiotherapy, Monash University

Introduction: Developing successful injury prevention strategies requires good quality epidemiological data. Systematic collection of injury data 
is lacking in community sport; hence there is a need to establish standardised injury surveillance systems. There are substantial contextual 
barriers to conducting injury surveillance in community sport, including limited staff and resources. By understanding these barriers, appropriate 
implementation strategies can be developed to increase uptake of injury surveillance systems. This study aimed to i) evaluate the use of an injury 
surveillance system following delivery of an implementation strategy; and ii) investigate factors influencing the implementation of the system in 
community sports clubs.
Methods: Seventy-eight clubs were targeted for implementation of an online injury surveillance system (approximately 4000 athletes) in five community 
Australian football leagues concurrently enrolled in a larger injury prevention project (National Guidance for Australian Football Partnerships and Safety 
(NoGAPS)). System implementation was evaluated quantitatively, using the RE-AIM framework, and qualitatively via semi-structured interviews with 
targeted-users (mainly sports trainers).
Results: Across the 78 clubs, there was 69% reach (informed about/trained in use of injury surveillance system), 44% adoption (set up an online 
account with intention of recording injuries), 23% implementation (used system to record injuries throughout season) and 9% maintenance 
(used system over two consecutive seasons). Reach and adoption were highest in those leagues receiving concurrent support for the delivery of the 
NoGAPS injury prevention training program (FootyFirst). Interviewees identified several barriers and facilitators to implementation including personal 
(e.g. belief in the importance of injury surveillance), socio-contextual (e.g. understaffing and athlete underreporting) and systems factors (e.g. the time 
taken to upload injury data into the online surveillance system).
Discussion: The injury surveillance system was implemented and maintained by only a small proportion of clubs. Outcomes were best in those 
leagues receiving concurrent support for the delivery of FootyFirst, suggesting that engagement with club personnel and organisations at all 
levels can enhance use of injury surveillance systems in community sport. Interview findings suggest that increased implementation could also 
be achieved by educating club personnel on the importance of recording injuries, asking leagues to create clearer injury surveillance guidelines, 
increasing club staffing, better remunerating those who conduct surveillance and offering flexible surveillance systems in a range of accessible 
formats. By increasing the use of surveillance systems, data will better reflect the target population and increase our understanding of the injury 
problem in community sport. 

323 How do we know if they are doing what we want them to? Assessing exercise fidelity in an injury prevention 
exercise program

L. Fortington1*    A. Donaldson1    T. Lathlean1    B. Gabbe2    D. Lloyd3    W. Young4    C. Finch1    1Australian Centre For Research Into Injury In Sport And Its Prevention 
(ACRISP), Federation University Australia    2Department of Epidemiology and Preventive Medicine, Monash University    3Centre for Musculoskeletal Research, Griffith University 
4School of Health Sciences, Federation University Australia

Background: It is assumed when exercise-based sports injury prevention programs are implemented, that coaches can provide appropriate instruction 
to enable players to perform the exercises correctly. This assumption has important ramifications for implementation strategies and, therefore, 
how effective the programs are in preventing injuries. However, the actual quality of exercise performance, or exercise fidelity, has rarely been 
evaluated. The aim of this research was to evaluate exercise fidelity in an injury prevention program using a purpose-designed observational tool. 
Methods: The FootyFirst injury prevention program was specifically designed for community Australian Football. The program resources were 
designed for coaches to deliver the program to their players. In these, correct techniques were strongly emphasised with detailed images and 
descriptions of teaching points and common faults. The FootyFirst program contains 12 warm-up exercises and 5–6 exercises within 5 progressive 
levels. Performing each FootyFirst exercise with a high level of fidelity was considered essential to ensure the program injury prevention benefits. 
The FootyFirst Observational Tool (FOT) was developed to assess exercise fidelity by breaking the exercises down into 3–5 criteria describing 
correct technique, volume and intensity. Correct performance of each criteria was recorded as either “yes” or “no”. Two assessors independently 
used the FOT to assess exercise fidelity performed by players while participating in FootyFirst as part of their regular training. Attainment of 
exercise fidelity for each exercise was when all criteria were rated as “yes” by both assessors. 
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Results: The assessors agreed on 61 of 70 observations. The nine observations where the assessors disagreed could not be assessed for fidelity as it 
is not known which assessor was correct. Of the 61 agreed observations, exercise fidelity was achieved in 41 observations (67%), indicating that these 
players performed the observed exercise as intended. At least one essential criteria of an exercise was given a ‘no’ in 20 exercises (33%), indicating 
the exercise was performed incorrectly. Across all exercises, the most frequently incorrect exercise performance criteria was volume. 
Discussion: Results from this study suggest that one third of players participating in FootyFirst may not have received the desired injury prevention 
benefits because they did not perform the exercises exactly as prescribed. Simply asking players/coaches if they are using a program is not 
enough; exercises should be observed to see how well they are performed. The insights from evaluating exercise fidelity will be used to modify 
the way the program is delivered. 

324 A catalogue of the sport safety resources for community Australian Football clubs from the websites of key sport 
safety agencies

S. Bekker1*    P. White1    A. Donaldson1    J. Cook2    B. Gabbe3    D. Lloyd4    C. Finch1    1Australian Centre For Research Into Injury In Sport And Its Prevention (ACRISP) 
2Department of Physiotherapy, Monash University    3Department of Epidemiology and Preventive Medicine, Monash University    4Musculoskeletal Research Program, 
Griffith Health Institute, Griffith University

Introduction: Community Australian Football (AF) clubs have a responsibility to protect their players with a safe environment. Community AF clubs 
currently have access to, and use, numerous types of sport safety resources addressing various sport safety issues, obtained from a number of 
sources. This study describes a catalogue of the AF-relevant sport safety resources, available from the websites of key agencies in Australia which 
develop and disseminate such documents, so as to identify the gaps and duplications in the available resources.
Methods: Document analysis as a qualitative research method, using sport safety resources obtained from the websites of seven key agencies 
involved in the National Guidance for Australian Football Partnerships and Safety (NoGAPS) project, was undertaken. These agencies include a peak 
sports body, an insurance company, as well as government and non-government agencies which develop and disseminate sport safety resources 
for community AF clubs.
Results: A catalogue of the AF-relevant sport safety resources developed by and disseminated on the websites of seven key sport safety agencies 
in Australia was developed. A total of 216 (187 after removal of duplicates) sport safety resources for community sports clubs were identified 
between May and September 2013. The types of resources catalogued were: research reports (n=40), factsheets and brochures (n=39), 
guidelines (n=26), checklists and tools (n=25), policies (n=22), position statements (n=6), rules and regulations (n=6), posters (n=6), codes of 
conduct/behaviour (n=5), online resources (n=4), and other (n=5). Themes around sport safety issues were also identified through the cataloguing 
process, and these include types of sport safety issues (such as concussion and heat) as well as target groups (such as women and children). 
The cataloguing process revealed a duplication of resources for single issues both within and across agencies.
Conclusion: Sport safety resources are currently developed and disseminated in the form of different types of resources that cover single issues. 
This creates duplication of resources covering the same sport safety issue. The role of key sport safety stakeholder agencies in developing 
and disseminating sport safety resources is to effectively engage the end-user in sport safety interventions. Key sport safety agencies need to 
collaborate to develop a comprehensive sport safety resource that covers multiple issues and multiple solutions, which can easily be disseminated 
online, and effectively implemented and adopted by community AF clubs.

325 Cutting edge in rehabilitation: New frontiers in driving neuroplasticity

P. Hodges1

A copy of this abstract may be made available at a later date (not available at time of printing).

326 ‘Tendon Neuroplastic Training’: It’s dynamite

E. Rio1*    D. Kidgell2    C. Purdam3    J. Cook1    1Monash University    2Deakin University    3Australian Institute of Sport

Tendon pain remains a clinical challenge. It is recalcitrant to treatment, frequently recurs and often becomes bilateral. Whilst the cornerstone for 
treating tendinopathy is exercise, we do not understand the mechanism behind its effectiveness. The success of intervention studies that aim to 
improve tendon pain and function appear to be unrelated to change in tendon structure on imaging. If we look outside the tendon, we have previously 
shown maladaption of motor control and large amounts of motor inhibition in people with patellar tendinopathy and that these changes may be 
positively altered with specific training. Maladaptive changes to motor control and motor inhibition may be potential contributors to recalcitrance if our 
interventions fail to address them. It is unlikely that our current exercise prescription in tendinopathy actually addresses these motor control changes. 
If we look to the strength training and motor control literature, our protocols may be lacking the specific features required to induce change. It is 
possible our approach to tendinopathy needs to include a better appreciation of motor control, the central nervous system (CNS) and changes that 
occur, termed neuroplasticity and most importantly, how to influence them. We present a new concept in tendon rehabilitation and explain the basis 
behind the specificity of training and instruction. Tendon neuroplastic training (TNT) combines the successful clinical protocols for treating tendinopathy, 
however with a strong focus on modulating the CNS and neuromuscular control with the goal of inducing neuroplasticity. The effect of different types of 
muscle contractions (isometric, isotonic – both concentric and eccentric phase) on the motor cortex activation is explained. The specific features of the 
TNT protocols will be discussed including simple methods of inducing neuroplasticity in exercise prescription for the clinician. 
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327 Nordic hamstring exercise weakness is a risk factor for hamstring strain injury in elite Australian football: 
A prospective cohort study

AWARD FINALIST

D. Opar1*    M. Williams2    R. Timmins1    J. Hickey1    S. Duhig3    A. Shield3    1Australian Catholic University    2University of South Wales 
3Queensland University of Technology

Background: The Nordic hamstring exercise (NHE) reduces the risk of hamstring strain injury (HSI). It is unknown if measuring eccentric hamstring 
strength during the NHE can predict risk of future HSI in elite Australian footballers. The objective of this study was to determine if measures 
of eccentric hamstring strength during the NHE could identify athletes at risk of future HSI.
Methods: Elite Australian footballers (n=210) from five teams in the Australian Football League participated in this prospective cohort study during 
the 2013 season. Eccentric strength during the NHE was measured at the start of preseason as was anthropometric and injury history details. 
Details of prospectively occurring HSIs were recorded by team medical staff.
Results: Low levels of eccentric hamstring strength at the start of preseason training increased the risk of future HSI by 2.7 fold (p=0.002). 
Prior HSI increased the risk of future HSI by 3.1 fold (p=0.018). No measure of between limb imbalance or any other prior injury data increased 
the risk of future HSI. Multivariate logistic regression revealed an interaction between increasing age, previous HSI and eccentric hamstring 
weakness leading to an increased risk of HSI.
Discussion: Low levels of eccentric hamstring strength during the NHE increases the risk of future HSI in elite Australian footballers and this 
effect is magnified in older athletes and in those with a previous HSI. This evidence suggests that a modifiable risk factor (eccentric strength) 
can modulate the risk conferred by non-modifiable factors such as age and previous injury.

328 Clinical implementation of isometric exercise for patellar tendinopathy: Is it successful on the road?

AWARD FINALIST

E. Rio1*    C. Purdam2    J. Cook1    1Monash University    2Australian Institute of Sport

Abstract Introduction: Isometric quadriceps loading has been shown to reduce patellar tendon pain significantly and immediately using a leg 
extension machine. The clinical utility of isometrics may be limited by access to gym equipment, especially for athletes who travel regularly for 
competition. This study aimed to investigate whether the KneeTT belt that loads the quadriceps isometrically demonstrates a reduction in patellar 
tendon pain for in-season athletes. 
Methods: Athletes with patellar tendinopathy (tennis, Australian football and badminton) were invited via team physiotherapists to participate in a 
four week in-season trial. Baseline data included the VISA-P and single leg decline squat (SDLS) (numerical pain rating score / 10). The exercise 
consisted of an isometric squat using the belt anchored around a pillar and the participant’s lower legs for 5 x 45 seconds at the depth they 
could maintain with upright trunk. Instructions for the correct technique were provided with pictures and descriptions. Outcome measures were 
adherence during the four week period (number of days / week completing the exercise), mean weekly single leg decline squat pain, numbers of 
games or training sessions missed due to tendon pain and follow up VISA-P. No sham treatment was offered for comparison. Data were compared 
from baseline as patellar tendon pain is known to be recalcitrant and rarely resolves in the elite athlete during the season. 
Results: Pilot data is provided for six participants (two women, four men). The mean VISA-P at baseline was 71 and the mean baseline SDLS was 
7.4/10. The exercise was completed on average 6 days out of 7 during each week. Follow-up mean SLDS decreased to 4/10. Follow up mean 
VISA-P improved to 85. 
Discussion: In a four week trial, the adherence to completing isometric exercise using the KneeTT belt was high. The VISA-P increased by mean 
14 points, which represents the minimal clinically important difference. This study demonstrates that isometric exercise has good efficacy for 
in-season athletes and that it is possible to implement this in an environment without access to gym equipment. 

329 A new method for measuring dynamic proprioception

G. Waddington1*    R. Adams1    J. Han1    J. Anson1    1University Of Canberra

Historically two approaches have been used for assessing proprioceptive function, the threshold to detection of passive movement (TTDPM) and the 
joint position reproduction (JPR) method. During a TTDPM test, the body segment under investigation is passively moved in a predetermined direction. 
Participants are instructed to indicate as soon as they perceive the movement and direction. If the reported direction is wrong, the trial is discarded, 
and testing proceeds until 3 to 5 correct judgments are achieved. The JPR method is conducted under either passive or active conditions. A target 
joint position is passively or actively presented to the participant for a few seconds. The joint is returned to the start position, either actively or passively. 
Participants are then required to reproduce the target joint position. However, although both these methods provide some information about an 
individual’s proprioceptive status, both these approaches use non-functional slow speed movements that do not reflect real life movement patterns. 
A new methodology for assessing dynamic proprioception, active movement extent discrimination assessment (AMEDA) allows the assessment of 
proprioception to be undertaken using ‘real-life’ movements, at natural movement speeds with the participant in a normal weight bearing position. 
Participants are familiarised with the position of five movement stop positions of the limb being tested and undertake fifty test trials, in which all 
five positions are presented ten times, in a random order. After experiencing a stop position and returning to the start position, participants make 
a judgement as to the position number (1, 2, 3, 4 or 5) of each test movement. A complete test takes approximately 5 minutes.
The different variables of the three protocols will be discussed in this presentation, as will the ecological validity, testing validity, data validity and 
ease of application of each technique.
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330 Augmented feedback and the dual-task paradigm during repeated submaximal lower limb loading

A. Gupta1*    P. Clothier1    K. Mudie1    1University Of Western Sydney

Introduction: This study evaluated the effect of real-time augmented feedback during single-leg hopping to volitional exhaustion. 
Methods: Twenty seven recreationally active males (mean (SD) 22 (3) years of age, 179 (6) cm in height; 79 (12) kg) each performed on-the-spot, 
single-leg hopping to volitional exhaustion on a force plate. Hopping was performed with the aim to land on the audile tone of a metronome at 2.2 
Hz. Real-time augmented feedback on the target hop height was provided using tactile feedback (elastic bands above the head of the participant) 
or visual feedback (horizontal line on a mirror in front of the participant) for each of two trials and no feedback in a third trial with the order of 
trials randomised. Derived variables were: duration of hop cycle, flight (t

f
) and loading (t

l
) phases, vertical height displacement during flight (z

f
) 

and loading phases (z
l
) and vertical stiffness (k). The duration of trials between conditions was compared using 1-way repeated measures ANOVA. 

Comparisons were made between the start and end of the hopping trials for each condition using 2-way repeated measures ANOVA. A Friedman 
2-way ANOVA was performed to compare the percentage of trials between conditions that were maintained at 2.2 ± 5 % Hz. Subsequent 
correlations were performed to determine if the effects were similar when providing tactile or visual feedback synchronously with the audible cue.
Results: There was no difference in the duration of hopping trials between conditions (p=0.26). Provision of augmented feedback resulted 
in maintenance of the t

f
 (p≥0.18), z

f 
(p≥0.14) and z

l
 (p≥0.13) between the start and end of the trials compared to hopping with no feedback 

(p<0.01). With or without feedback there was no change in t
l
 (p=0.89) and k (p=0.18) from start to end. Without feedback, 21 of 27 participants 

maintained >70% of total hops at 2.2 ± 5 % Hz. However, this was significantly lower (p=0.01) with tactile (13/21) and visual (15/21) feedback 
and demonstrates a dual-task interference effect. There was a strong correlation between tactile and visual feedback for duration of hopping cycle 
(Spearman’s r=0.74, p≤0.01), signifying that either type of feedback resulted in a similar magnitude of dual task interference. 
Discussion: Although feedback resulted in maintenance of the target hop height, participants were unable to maintain hopping pace. The provision 
of augmented feedback, commonly used as a motor learning strategy, may result in altering the motor task that was intended to remain constant.

331 Real-time estimation of lower limb joint angles through inverse kinematics during walking using a scaled 
OpenSim model

C. Pizzolato1*    M. Reggiani2    L. Modenese1    D G. Lloyd1    1Centre for Musculoskeletal Research, School of Allied Health Sciences, Griffith||Health Institute, 
Griffith University, Australia    2Department of Management and Engineering, University of Padua, Italy

Background: Real-time estimates of three-dimensional (3D) joint angles and musculotendon forces can potentially enable rapid patient evaluation 
and biofeedback for gait retraining. We have recently demonstrated real-time estimation of musculotendon forces using our electromyography 
(EMG)-driven neuromusculoskeletal models. However, this needs real-time estimation of 3D joint angles using inverse kinematics (IK) in OpenSim 
software, which involves many processing steps and other software. This preclude it’s real-time use. Thus we aimed to i) develop real-time 
OpenSim IK procedures, ii) integrate this within our EMG-driven neuromusculoskeletal models, and iii) compare the real-time estimation of 3D joint 
angles and musculotendon forces to those using offline processing. This will ensure real-time estimates are not compromised by marker drop and 
other specific operations that enable real-time processing.
Method: Custom software was written in C++ to read 3D markers trajectories from Vicon motion capture system in real-time. The OpenSim IK 
algorithm and software was modified to accept these markers trajectories on a frame-by-frame basis. 3D gait data was acquired using a full body 
marker set (68 markers) for a single subject walking on a treadmill. A static calibration trial was used to initially scale the OpenSim model to the 
subject’s segmental dimensions. During the walking trials the custom software was used to produce and save the IK joint angles, while the marker 
trajectories were also saved for subsequent offline processing. The IK joint angles from hip, knee, and ankle determined using the real-time and 
offline pathways were then compared using a modified coefficient of multiple correlation (CMC), which assessed the similarity of waveforms where 
a value of 1 indicates maximum similarity.
Results: We found similar hip, knee and ankle joint angle waveforms, for three consecutive gait cycles, with CMC’s of 1 for the hip and knee, 
and 0.998 for the ankle. A delay between the subject’s motion and the real-time calculation of joint angles was approximately 30ms. The real-time 
estimation of musculotendon forces is currently being evaluated.
Discussion: Real-time IK produced estimates of the joint angles the same as those determined using the offline processing. The small variations 
present were due to the filtering of trajectories in the offline method that should not affect musculotendon forces estimates. This is the first 
software to calculate, in real-time, 3D joint angles using the OpenSim IK from an individually scaled anatomical model. This enables real-time 
estimation muscle and joint contact forces in real-time using our current EMG-driven neuromusculoskeletal models. 

332 Lower limb kinematic changes during a fatiguing 60 min cycling time trial

M. Sayers1*    1University Of The Sunshine Coast

Introduction: The predominant movement patterns in cycling are centred around ankle, knee and hip flexion/extension. Importantly, the cycling 
action also contains lower limb movements in the frontal (e.g. hip adduction/abduction and knee varus/valgus) and transverse planes (e.g. hip and 
knee internal/external rotation), with some researchers linking these non-sagittal movements to the relatively high incidence of lower limb overuse 
injuries in road cycling. Our earlier research has indicated increased variation in tibial rotation variability at the mid-drive phase position during 
sustained cycling, but the quantification of movement variability using discrete analyses may under, or overestimate the degree of variability 
present throughout the pedal stroke. Accordingly, the purpose of this study was to quantify the degree of pelvis and lower limb movement variability 
during sustained cycling using Normalised Root Mean Square (NoRMS) analyses.
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Methods: Ten experienced male road cyclists (age 36 ±3.6 years, mass 79.8 ±5.8 kg, and height 1.817 ±0.046 m) performed a 60 min cycling 
test at a workload equivalent to 88% of onset of blood lactate accumulation (OBLA). Previous testing has indicated that this workload enabled 
the participants to maximise their work output during the 60 min. Three-dimensional kinematic data (200 Hz) were recorded using a 9 camera 
infra-red motion capture system for 20 pedal revolutions during the last minute of each 10 min period. Analyses focused on lower limb and pelvis 
kinematics, with NoRMS analyses being used from angle-angle data to quantify pedal stroke consistency.
Results: Analysis of the angle-angle graphs indicated that the participants increased the amount of posterior pelvic tilt by approximately 3 deg 
during the latter stages of the test, which caused a corresponding 5 deg increase in hip flexion throughout the pedal stroke. The greatest changes 
in angle-angle data were in the transverse plane hip, knee and ankle graphs. Significant increases in NoRMS data were also found in transverse 
plane hip and knee axial rotations during the latter stages of the test. 
Discussion: Our results indicated that changes in pelvis orientation and non-sagittal hip and knee kinematics movement patterns occur during 
sustained cycling. The degree of transverse plane movement variability also increases at some joints during a sustained high intensity ride. 
Our results may help explain the high incidence of lower back and knee injury experienced by well trained and high performance cyclists.

333 Ipsilateral and contralateral corticospinal response to unilateral strength training are similar for both the 
dominant and non-dominant limb

D. Kidgell1*    1Deakin University

Introduction: It has been proposed that the cross-transfer of strength is greatest when motor training is completed by the dominant limb (in right 
handers only). The objective here was to investigate the effect of limb dominance on the cross-transfer of strength and corticospinal excitability 
and inhibition following right or left limb unilateral strength training in right handed participants. 
Methods: Twenty-two healthy right-handed males and females were randomized into a control, right-hand training or left-hand training group. 
All participants were tested for dynamic strength (1-RM) and muscle thickness. Transcranial magnetic stimulation (TMS) was used to assess 
corticospinal excitability and intracortical inhibition of the contralateral and ipsilateral motor cortex. The training groups competed 3 weeks of 
supervised wrist extension training beginning at 70% of their 1-RM, for 4 sets of 6–8 repetitions, which was externally paced (3 sec concentric 
phase and 4 sec eccentric phase). 
Results: Following unilateral resistance training, both groups exhibited significant strength gain in the trained limb and the extent of the cross-transfer of 
strength was substantial and not different between groups. TMS revealed that both groups displayed bilateral increases in corticospinal excitability, 
indicating that unilateral training affects both the contralateral ‘trained’ and ipsilateral ‘untrained’ motor cortices, independent of which limb is 
trained in strongly right handed individuals, but increased corticospinal excitability was not correlated with improved performance. Interestingly, 
intracortical inhibition was only reduced in the trained motor cortex; however, there were no differences between groups following training. 
Discussion: The present data does not provide evidence for the role of increased corticospinal excitability underpinning the cross-transfer of strength, 
however the magnitude of the cross-transfer of strength is not limited by limb dominance; rather, it appears to be dependent upon the motor control 
requirements of the task prescribed.

334 Lower extremity isokinetic muscle strength and joint kinetics during landing tasks

M. Undheim1*    S. Gore1,2,3    A. Franklyn-Miller1,4    E. King1    M. Boland1    E. Falvey1    1Sports Surgery Clinic    2School of Health and Human Performance, 
Dublin City University    3Insight Centre for Data Analytics, Dublin City University    4Centre for Health, Exercise and Sports Medicine, University of Melbourne

Background: Anterior cruciate ligament (ACL) injuries are one of the most common knee injuries reported in pivotal sports. Following ACL reconstruction 
(ACLR), strength evaluation of the quadriceps and hamstrings are frequently performed by clinicians using an isokinetic dynamometer (IKD). However, 
the IKD is criticized for its lack in functional relevance. Therefore it is important to investigate the relationship between IKD strength and biomechanical 
variables of the lower limbs during sporting movements where ACL injuries are reported to occur, such as landing. The purpose of this study is to 
investigate the relationship between IKD strength of the quadriceps and hamstrings and lower limb joint kinetics during landing from a single leg 
drop landing (SLDL) and a hurdle hop (HH).
Methods: 15 recreational field sports players, on average 6 months post unilateral patellar tendon graft ACLR, volunteered to take part in this study 
(mean±SD: post-ACLR: 27±10.5weeks; age: 25±5.8years; height: 180.3±8.1cm; mass: 85.3±10.5kg). A 3D biomechanical analysis of the 
landing phases of the SLDL and HH were collected at 200Hz using 8 Vicon Bonita cameras and 2 AMTI force plates (BP400600). Concentric knee 
extension and flexion was analysed at an angular velocity of 60°/sec using a Cybex Norm IKD. Pearson’s product moment correlations were carried 
out between the IKD strength measures (peak torque normalised to %body weight) and the biomechanical variables of landing of the injured leg 
(peak negative power and vGRF). An alpha level of p<0.05 was adopted for significance.
Results: For SLDL, peak negative knee power was significantly positively correlated (p<0.05) to H/Q ratio (r=0.53) and hamstring strength (r=0.55). 
There were no other significant correlations, and no significant correlations were found between biomechanical landing variables and isokinetic 
strength during HH. 
Discussion: The results indicate that as the H/Q ratio and hamstring peak torque increases, the eccentric work decreases during the SLDL. However, 
this finding was only found in SLDL. There were no other significant correlations found between IKD strength and landing biomechanics. Therefore, 
it cannot be assumed that the isokinetic strength measures are related to functional landing performance. The lack in significant correlations, agree 
with results reported in previous research. Significant correlations between IKD strength and landing biomechanics have previously only been reported 
in female participants. In this study both males and females volunteered and were not separately analysed. This could have affected the results. 
Further investigation is needed to improve and develop assessment and return to sport criteria following ACLR. 
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335 Differences exist in the architectural characteristics of the biceps femoris long head in previously injured individuals

R. Timmins1*    A. Shield2    M. Williams3    C. Lorenzen1    D. Opar1    1Australian Catholic University    2Queensland University of Technology    3University of South Wales

Introduction: Hamstring strain injuries are the most common injury type in many running based sports. An as yet unresolved issue with hamstring 
strain injury is the elevated risk of recurrence, with reinjury rates ranging from 12–43%. Lesser fascicle lengths following hamstring strain 
injury might be troublesome for reinjury, as it would likely increase muscle susceptibility to eccentrically-induced microscopic muscle damage, 
increasing the risk of macroscopic damage. However it is not yet known if a previously strained biceps femoris long head (BFlh) displays 
shorter fascicles compared to an uninjured BFlh. The purpose of this study was to determine if those with a history of strain injury in the BFlh 
display differing architectural characteristics compared to uninjured limbs. Methods: Thirty six males were recruited in this case-control study 
(Uninjured, recreationally active control group: mean age = 26.2, range 19.1–41.4 [n=20] and elite athlete previously injured unilateral BFlh 
group: mean age = 23.7, range 18.5–31.5 [n=16]). The BFlh architecture was assessed at rest and during graded isometric contractions 
using two-dimensional ultrasonography. The control group was assessed during three visits, interspersed by 24 hours, to determine reliability. 
Previously injured individuals were evaluated during a single testing session. Two tailed independent and dependent t-tests with an adjusted 
p value of 0.0125 because of Bonferroni corrections employed to account for inflated type I error due to multiple comparisons. 
Results: Two-dimensional ultrasonography is reliable for the assessment of BFlh architecture during all intensities (intraclass correlations [ICCs] 
= >0.90, typical error as a percentage co-efficient of variation [%TE] = <5%). Absolute fascicle length, pennation angle and fascicle length relative 
to muscle thickness of the previously injured BFlh were significantly different to the contralateral uninjured limb during all contraction intensities 
(p<0.0125). The extent of the between limb asymmetry for relative fascicle length and pennation angle in the injured group was significantly larger 
(p<0.0125) compared to the control group at all contraction intensities. Between limb asymmetry in absolute fascicle length was significantly 
larger in previously injured participants compared to the control group at rest and 25% of maximum isometric voluntary contraction. 
Discussion: Two-dimensional ultrasonography is reliable for assessing BFlh architecture at rest and during graded isometric contractions. Fascicle length, 
pennation angle and fascicle length relative to muscle thickness are altered in previously injured BFlh compared to an uninjured contralateral BFlh. 
Previously injured participants display a significantly greater between limb asymmetry of the BFlh architecture than a control group.

336 Quadratus femoris EMG function while running and walking in healthy adults

AWARD FINALIST

A. Semciw1*    M. Freeman1    B. Batten1    T. Pizzari1    1La Trobe University

Introduction: Quadratus femoris (QF) is considered a key hip joint stabiliser. Surprisingly, there is no electromyography (EMG) based study that has 
verified its role in healthy lower limb function, or potential contribution to pathology. Walking and running are among the most common recreational 
physical activities performed by Australians. These functional tasks have also been used clinically and in research to evaluate the contribution of 
muscles to joint stability, movement and pathology. The aim of this study was to provide the first account of QF muscle activity in healthy young 
adults while running and walking. This information will help to establish the functional significance of QF, and provide normative data for further 
evaluation in elite and pathological populations. 
Methods: Fine-wire EMG electrodes were inserted into the QF of nine healthy young adults (mean age (range) = 23.7 (22–26) years; females=4) 
who were active in at least two hours of running related sport per week. The activity of QF was recorded during a series of four running and walking 
trials at comfortable speed across a 10 metre pathway. An EMG profile was generated from the middle two strides of each trial and averaged across all 
participants to generate a grand ensemble curve across the gait cycle. These were amplitude normalized to per cent of maximum voluntary isometric 
contractions (MVICs), and time normalized to 100 points. The peak and average EMG amplitude was recorded within stance, swing, and overall stride 
during running and walking, and quantitatively compared using paired samples t-tests (α=0.05). 
Results: There were two bursts of EMG activity during running; one in stance and the other in late swing. There were also two bursts during walking; 
however, both were in the stance phase. The amplitude of EMG activity in running was significantly higher than that of walking in all phases of the 
gait cycle, with the greatest differences present in the swing phase. 
Discussion: This was the first study to quantify the activity of QF within any population, during any task. The EMG profile during running was 
similar to that of other posterior thigh muscles reported in the literature, such as the hamstring. The QF may therefore have a synergistic role with 
other posterior thigh muscles in running, by stabilising the hip joint in stance, and decelerating the limb in late swing. Further work in elite and 
pathological populations will improve our knowledge of this theoretically important, but understudied muscle. 

337 Exploring the use of wireless inertial measurement units for biomechanical analysis of side-step cutting manoeuvres

A. Fox1,2*    S. Davidson2    R. McGinnis2    S. Cain2    N. Saunders1    S. McLean2    1School of Exercise and Nutrition Sciences, Deakin University 
2Human Performance Innovation Laboratory, University of Michigan

Introduction: Current technologies that are often used to examine the mechanics of sporting movements are often limited to laboratory settings. 
Wireless inertial measurement units (IMUs) provide a portable method for measuring the motion of major body segments and may offer a simplified 
method for the assessment of movement tasks in field environments. Metrics derived from IMUs have been linked to known injury risk factors 
during a drop vertical jump task, highlighting their potential for identifying high-risk movements. However, the sensitivity of IMUs in measuring more 
sport-specific tasks, such as side-step cutting, is yet to be examined. Until this is understood, field-based application of IMUs is limited as it is 
unknown which IMU-based metrics may be useful for identifying high-risk movement strategies in sport-specific tasks. Therefore, the purpose 
of this study was to explore IMU-based metrics that advance the analysis of side-step cutting manoeuvres for future field-based research.
Methods: Seven male subjects (age = 21.3 ± 1.8 years; height = 179.2 ± 6.7cm; weight = 75.0 ± 10.9kg) performed five 35–55⁰ side-step cuts 
under anticipated and unanticipated conditions. Five wireless IMUs were placed on subjects at the trunk and sacrum, and thigh, shank and foot of 
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the dominant limb. Raw IMU data were processed within custom MATLAB programs. Sagittal plane trunk, hip and knee, and frontal plane knee joint 
angles were calculated from IMU data. Acceleration and angular velocity data from segments was used to create a number of variables that were 
examined for their ability to provide insight into side-step-cutting performance.
Results: Variations were seen between thigh and shank angular velocity variables between cutting conditions; and in the accelerations of body 
segments from individual cutting performances, particularly at the trunk and sacrum. Examination of IMU-derived sagittal plane hip and knee joint 
angles revealed similar temporal patterns and values to previous research examining comparable side-step cutting motions.
Discussion: Metrics derived directly from IMU outputs appeared sensitive to different movement patterns, and therefore may be useful for 
identifying high- versus low-risk side-step cutting performances. While IMUs can provide estimates of joint angles during a cutting manoeuvre, 
these are yet to be assessed for accuracy, and certain limitations surrounding how these are derived may restrict their use in practical situations. 
Future work should focus on linking these IMU-derived metrics to known injury risk factors to enhance our understanding of how IMUs can be used 
to analyse side-step cutting manoeuvres in field environments. 

338 Neighbourhood social environment, perceived safety and physical activity among women living in disadvantaged 
neighbourhoods. A mediation analysis

A. Timperio1*    J. Veitch1    A. Carver1    1Deakin University

Background: The social environment within neighbourhoods may be an important influence women’s physical activity. However the mechanisms 
by which the social environment may influence physical activity have not been explored. Although it is likely that social conditions influence feelings 
of safety, many studies include perceived safety within aggregate scores of the social environment. The purpose of this study is to examine 
associations between the neighborhood social environment and leisure-time physical activity (LTPA) among women, and whether these associations 
are mediated by perceived personal safety.
Methods: This paper is based on cross-sectional data from the READI study. Women (n=3784) living in disadvantaged urban and rural neighborhoods 
completed a survey on social environment variables, perceived personal safety and their LTPA and walking behavior in a usual week. The IPAQ-L 
was used to assess LTPA and walking, both of which were dichotomized (<150 mins/wk vs ≥150 mins/wk). Social environment variables included 
items regarding violence, crime, seeing others walking or exercising and social trust/cohesions within the neighbourhood. Linear regression analyses 
examined associations between the social environment and physical activity. Potential mediating pathways were assessed using MacKinnon’s 
product-of-coefficients test.
Results: All social environment variables were positively associated with engaging in at least 150 mins/week of LTPA. A perceived lack of violence 
(OR=1.16), safety from crime (OR=1.18), seeing others walking (OR=1.38) and exercising (OR=1.56) and social trust/cohesion score (OR=1.28) 
were associated with higher odds of sufficient LTPA. Perceived personal safety mediated each of these associations (ab-paths were statistically 
significant). Results were less consistent for walking ≥150 mins/week; only seeing other people walking (OR=1.45) and exercising (OR=1.31) 
were significantly associated with walking. However, perceived personal safety mediated associations with walking for each social environment 
variable (ab-paths were statistically significant).
Discussion: This study has shown that perceived crime, violence, social norms for physical activity and social trust/cohesion influence women’s 
feelings of safety, which in turn is associated with less LTPA and walking. Perceived personal safety is a separate construct though which social 
conditions operate, and should not be included in composite or aggregate scores relating to the social conditions. 

339 Activating a whole community. Beat the Street

W. Bird1*    1Intelligent Health

It has been suggested that walking is ‚the perfect exercise‘. It is accessible to nearly everyone, free of cost, low impact and low risk. Studies have 
shown it to be effective in reducing the risk of many chronic illnesses from cardiovascular disease to depression. Physical activity projects aimed 
at improving health are typically targeted at segments of a community. Beat the Street is a walking project that activated a whole community using 
the latest innovation in walking technology – the ‚walk tracking unit‘ or ‚beat box‘ and RFID ‚smartcards‘.
This project builds on Intelligent Health’s Beat the Street Global School Walking Challenge which demonstrated a 20% increase in walking in 
students aged between 11 and 13 across four countries and 12 schools. Beat the Street Caversham however, involves the whole community and 
reached out to the 30,000 residents of Caversham, near Reading, UK, inviting them to take part in a competition to walk more and to help raise 
money for books for local schools. It was designed to meet the objectives of the UK Government’s Department of Transport Local Sustainable 
Transport Fund: reducing congestion, improving air quality and promoting economic growth while conveying health benefits associated with active 
travel and walking in particular. 
The project was promoted through schools, doctors’ surgeries, local business and community groups and local media. 
This pilot was designed as a feasibility project to ascertain how the technology could be used across a whole community and whether the concept 
engaged sufficient people to have an impact. The evaluation methodology consisted of analysing data generated by the RFID card swipes from 
individuals and an exit survey with a sample of 1300 adults, along with qualitative feedback from participants. 
Over three months from June to September 2013, 5651 people, of which 2627 were schoolchildren, took part in the project (approx. 20% of the 
population), collectively achieving an estimated total distance covered of 50,000 miles (or 80,000 kilometres). A total of 255,015 ‘valid journeys’ were 
logged. A ‘valid journey’ consisted of a swipe on two different beat boxes within an hour. Beat boxes were place approximately 0.3 of a mile apart.
The main motivations reported by people for taking part included ‘having fun’ and ‘winning points’. In addition, people 67% reported walking more 
as a result of Beat the Street and 80% said they would continue with the changes they had made to the way they get around. 
The project is now being rolled out to the 180,000 residents of Reading, UK in May 2014, jointly funded by the Clinical Commissioning Group and 
local authority transport and public health teams. Similar projects are planned in six other cities in the UK and Europe. The Reading-wide project 
will be evaluated to measure impact on physical activity and modal choice. Preliminary results, including baseline and 3 month follow-up, will be 
available for October 2014.
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340 A partnership approach to developing urban design guidance for physical activity – The Healthy Active by 
Design Project

T. Shilton1,2*    F. Bull2    J. Appleby1    P. Hooper2    R. Crook3    C. Melsom3    1National Heart Foundation    2University of Western Australia    3Hassell

Introduction: Effective design can make a difference to how people use buildings, open spaces and move around communities and can provide 
much needed solutions to getting more people more active. The Healthy Active by Design project aimed to assist urban planners to better make 
allowance for health factors in their design decision making. The project sought to provide clear guidance and practical tools, developed in partnership, 
to assist planners to integrate health-related evidence into planning policy and practice. 
Methods: Healthy Active by Design (HABD) is a web-based urban planning tool providing end users with access to the latest scientific evidence on 
the health impact of the built environment. It includes design specifications, case studies, examples, policy links, tools and checklists for planners. 
HABD was developed in three phases: (1) Policy scoping, desktop review and stakeholder consultation; (2) Design, development and production; 
and (3) Implementation, dissemination and evaluation. 
Results: The final HABD tool covers nine design features which were selected based on available evidence and alignment with planning policies. 
HABD was developed in partnership with the Heart Foundation and the Western Australian Departments of Planning, Transport, Health, Sport and 
Recreation and other academic and industry stakeholders. Each design feature is expanded to include evidence, policy connects, case studies, 
examples and tools/checklists as well as comprehensive references. 
Discussion: HABD is a good example of health in all policies, of partnership among researchers, health professionals and government policy 
makers. HABD was launched in March 2014 and the implementation plan includes web enhancement and maintenance, ongoing advocacy, 
professional development and training. Evaluation of the diffusion of HABD within the planning sector will be assessed as part of the work plan. 

341 Building cities for physical inactivity? What do urban planners understand about their role in public health and 
physical activity

A. Burton1,2*    1Heart Foundation (ACT)    2University of Western Sydney

Background: The built environment plays a crucial role in physical activity levels in the population. With an ageing population, expanding rates of 
obesity and more people are living in cities than ever before, it is now more important than ever that those who are tasked with planning our cities 
understand the role the built environment plays in the health and well being of it’s citizens and their role in creating that environment. But just what 
do urban planners know about health? 
Methods: Forty three (n=43) urban planners working in government, private and non-government organisations were recruited via snowball sampling 
to participate in qualitative interviews using an interprtivist paradigm where they are seen as the expert in their field. Participants were provided 
with a background paper identifying eleven potential health impacts of climate change. All interviews were digitally recorded and key components 
of the answers were transcribed. Other components were recorded and summarised but not transcribed verbatim. A matrix of key impacts was 
developed and thematically analysed by hand. Participants’ responses attitudes to the role of urban planners in responding to the likely health 
impacts were categorised into four domains. Domains were determined using a tally of participant answers as well as more subjective determinants 
including the length and nature of answers provided to the questions: Domain 1) The interpreters and followers; Domain 2) the systems work; 
Domain 3) the interested but unaware; and Domain 4) the leaders and change merchants. 
Results: Five (n=5) planners were identified in Domain 1, all were from private practice. Five (n=5) planners were identified in Domain 2, four were 
from government and 1 from Private Practice. 27 planners were identified in Domain 3, with 16 from Government, nine (9) from Private Practice 
and one (1) from a Non-Government Organisation. Seven (7) planners were identified in Domain 4, five (5) from Government and two (2) from 
Non-Government Organisations.
Discussion: These results indicate that while there are some who are leading health advocates within the urban planning profession, the majority 
of urban planners are either unaware or do not consider health to be a key part of their everyday work. Without changing attitudes, ongoing 
professional development and, in some cases, codifying physical activity guidelines into development plans, Australian cities risk continuing being 
planed around physical inactivity.

342 REVAMP: A natural experiment to examine the impact of park renewal on park-use and park-based physical activity

J. Veitch1*    J. Salmon1    A. Carver1    D. Crawford1    B. Giles-Corti2    A. Timperio1    1Deakin University    2The University of Melbourne

Background: Natural experiments are a research priority for investigating causal associations between the built environment and physical activity; 
however, they are rarely conducted. Parks are important settings for physical activity and opportunities to conduct natural experiments in this 
setting are critical. REVAMP is a natural experiment study funded by an ARC Linkage Grant. It aims to examine whether park improvement 
increases overall park usage, park-based physical activity and active travel to and from the park in the intervention compared with the control park 
over a two-year period; and to identify which specific aspects of the park refurbishment attracts park visitors and encourages park users to be 
more active. This presentation will describe the methods of the REVAMP study and present baseline data on park usage.
Methods: The intervention park is a large regional park (329 hectares) located in a low socio-economic status (SES) suburb of Melbourne, 
Australia. The control park is a regional park (120 hectares) located in a high SES area in the eastern suburbs of Melbourne. Baseline measures 
were conducted in April–May 2013, and an innovative play space suitable for children of all ages and abilities was installed at the intervention park 
between September 2013 and February 2014. Baseline measurements included: interviews with park users (n=794); electronic recording of path 
usage and cars entering the parks; and cross-sectional surveys with local residents (n=1488). At each park, hourly observations of park users 
were also conducted using the System for Observing Play and Recreation in Communities (SOPARC) on four weekdays (7.30am–4.30pm) and four 
weekend days (8.30am–4.30pm).
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Results: : In total, 4756 park users (23% children, 7% teens, 53% adults, 16% seniors) were observed. 57% of children, 32% of teens, 33% of 
adults and 30% of seniors were observed engaging in moderate or vigorous physical activity. Methodological challenges included timing of data 
collection, weather, conflicting park events, and placement of observers.
Discussion: This study will inform future park developments and refurbishments and has the potential to assist urban planners and park designers 
to develop parks that are relevant to the communities they serve, attract users and encourage park users to be physically active. This research will 
also contribute to creating an evidence-base of the impact of park refurbishment, and the development of natural experiment methodology.

343 Utilization and physical activity levels of public versus tailored playgrounds among youth

S. Boonzajer Flaes1*    M. Chin a Paw1    C. Koolhaas1    W. van Mechelen1    E. Verhagen2    1Department of Public & Occupational Health and EMGO Institute 
for Health andCare Research, VU University Medical Center, Amsterdam, the Netherlands    2Australian Centre for Research into Injury in Sport and its Prevention (ACRISP) 
Federation University Australia, Ballarat AUS

Background: Overall physical activity of children are low which can lead to numerous health issues. Studies indicate that the built environment has great 
influence on the PA levels of children, and that the inactivity problem is highest in deprived neighbourhoods. The overall goal of the Richard Krajicek 
Foundation is to provide children in deprived neighbourhoods with public playgrounds (Krajicek playgrounds) that stimulate daily PA in a social and safe 
environment. However it remains unknown, how effective this approach is as compared to regular playgrounds in comparable neighbourhoods. 
Therefor this study investigates whether Krajicek playgrounds are associated with higher usage and energy expenditure levels amongst children.
Methods: Ten Krajicek and ten control playgrounds in the Netherlands were matched on neighbourhood and playground characteristics. Usage and 
activity levels were measured using direct observation (SOPLAY). Trained observers collected data after school time on weekdays and weekend 
days. Each playground set was simultaneously observed 4 non-consecutive days for 2 hours each day. Multilevel regression analyses were 
performed to analyse the difference in usage and energy expenditure levels between regular and Krajicek playgrounds. 
Results: Krajicek playgrounds were significantly less often empty (ie no children during an observation) compared to control playgrounds 
(12% vs. 29%, OR 5.2; 95% CI: 2.0–13.7). In addition, there was a statistically significant difference in number of boys observed on the Krajicek 
playgrounds (14 vs. 9, OR 1.8; 95% CI: 1.1–3.1). There were no differences found in number of children (20 vs. 14, OR 1.6; 95% CI: 0.9–2.8) 
or girls (10 vs. 7, OR 1.3; 95% CI: 0.1–2.2). Across all categories differences in energy levels were found with an average of 65% of the children 
on Krajicek playgrounds engaged in MVPA compared to 56% on control playgrounds (B 9.5; 95% CI: 4.6–14.4). EE per child was higher on 
Krajicek playgrounds across all groups (B.006; 95% CI: .004–.008)
Discussion: Krajicek playgrounds seem to have a greater appeal for boys than for girls, which can be explained by the general design of the 
playgrounds. Krajicek playgrounds provide playfields mostly for team sports, were girls are more attracted to individual sports and free play areas. 
The difference in energy levels is slightly higher for girls, which is consisted with the literature. Our results indicate that Krajicek playgrounds can 
benefit the PA levels of children living in deprived neighbourhoods. 

344 The impact of neighbourhood crime on physical activity: Evidence from 203,883 Australians

G S. Kolt1*    T. Astell-Burt1    X. Feng2    1School of Science and Health, University of Western Sydney    2School of Medicine, University of Western Sydney

Background: Interest in crime as a determinant of health has increased, yet with equivocal findings. Higher crime rates have been associated with 
lower levels of moderate-to-vigorous physical activity (MVPA) in some studies but not all. These inconsistent findings might relate to geographic 
scale, where larger aggregations of ecological data may hide smaller pockets of proximal crime that could have more powerful impacts on 
behaviour. This study examined the extent to which neighbourhood crime is associated with MVPA, and to determine whether crime measured 
locally has a stronger impact on MVPA than a measure that takes into account a wider context.
Methods: Data (N=203,883) were drawn from the baseline survey of The 45 and Up Study, a large-scale cohort study of health and social 
phenomena across New South Wales, Australia. MVPA was assessed with the Active Australia Survey. The NSW Bureau of Crime Statistics and 
Research supplied crime counts for the same period in which The 45 and Up Study data were collected (2006–2009 inclusive), aggregated to 
the level of Census Collection District (CCD, comprising 300 residents on average) and Statistical Local Area (SLA, 36,000 residents on average). 
Five types of crime count were considered: total crime; non-domestic violent assaults; break and enter; malicious damage to property; and stealing, 
theft and robbery. Association between MVPA and crime was assessed using multilevel models, adjusting for individual-level sociodemographic 
variables and area-level confounders.
Results: Lower mean MVPA session counts were observed in areas with more crime at the CCD scale, with the exception of non-domestic violence. 
By contrast, little difference in MVPA was evident when crime was measured at the SLA scale. After adjusting for confounders, people living in CCDs 
with more crime participated less in weekly MVPA, and crime measured at the SLA were, by contrast, substantively weaker. Compared to those living 
in CCDs with zero crime, for example, those in CCDs with high overall crime had an Incidence Rate Ratio (IRR) of 0.90 (95% CI 0.85, 0.97). At the 
SLA scale, those in high crime areas had an IRR of 0.97 (95% CI 0.95, 0.99).
Discussion: These findings support the hypothesis that inconclusive results obtained in previous research on crime and health may be due, at least 
in part, to issues related to geographic scale. Thus, while crime in the wider environs should not be ignored, our results suggest that it is crime in 
the more local area that discourages physical activity.



Saturday 18 October

156    be active 2014

345 International Perspective on Future of Sports Medicine (Technology and M-health and social media). A peek into 
the short-term future of sports medicine and how to get ready for it!

SYMPOSIUM

K. Khan1    1ASPETAR

With the ever increasing influence of social media in our daily lives, we will take a look how technology has changed Sports Medicine and the 
impact it will have on Sports Medicine in the future.
The following will be discussed:
  What are the major dimensions of change clinicians must be aware of?
  Tele-rehabilitation – turning ‘the future’ into clinical service delivery
  Using digital technology to improve your own health - None of it matters if you don’t take care of your personal future!  
  Should I invest in “Social Media” for my practice? What resources are available for clinicians.
  What are the best Sports Medicine Apps

This session will be moderated by BJSM Editor Karim Khan (Aspetar Orthopaedic and Sports Medicine Clinic), and featuring Dr Trevor Russell, 
Dr Darren Burgess, Dr Mohamed Ghaith al-Kuwari and Michael Kenihan.

346 Factors associated with sitting time in adults with chronic disease or psychological distress: Findings from the 
45 & Up Study

R C. Plotnikoff1*    SA. Costigan1    C. Short2    A. Grunseit3    E. James1,4    N. Johnson4    A. Bauman3    C. D’Este5    HP. van der Ploeg3,6    R. Rhodes7 
1The University Of Newcastle    2Centre for Physical Activity Studies, Central Queensland University    3Prevention Research Collaboration, The University of Sydney 
4School of Medicine and Public Health Discipline of Health Behaviour Science, University of Newcastle    5National Centre for Epidemiology & Population Health, 
ANU College of Medicine, Biology & Environment    6Department of Public and Occupational Health, VU University Medical Centre    7University of Victoria, Canada

Background: The objective of this study was to examine factors associated with sitting behavior in (i) general, (ii) chronic disease 
(heart disease/cancer/diabetes), and (iii) psychologically distressed, adult populations.
Methods: A sample of 227,187 adults was used from the NSW 45 and Up Study. A series of logistic regression models examined potential factors 
associated with sedentary behavior (i.e., ≥5.5 hours/day) across the whole sample (n=227,187), and those who had ever had heart disease 
(n=26,599), cancer (n=36,381), diabetes (n=19,550) or psychological distress (n=48,334). Given the high power to detect very small associations 
(despite an adjusted alpha of .01), an increase/decrease in odds by 50% was considered to be clinically meaningful (i.e., small effect size or greater; 
ORs ≥1.5 or ≤0.5) in making relative comparisons between the groups.
Results: The odds of sitting time was significantly (p<.01) associated with being male (whole sample, heart disease and cancer sub-samples), 
older age (whole sample and all sub-samples), high levels of education (whole sample and all sub-samples), being unmarried/partnered (whole sample, 
heart disease, cancer and psychological distress sub-samples), working fulltime (whole sample and all sub-samples), rural living (whole sample 
and all sub-samples), higher income (whole sample and all sub-samples), obesity (whole sample only), having comorbidities (whole sample only), 
physical limitations (whole sample and all sub-samples), poor self-rated health (whole sample and all sub-samples), no physical activity (whole sample 
and all sub-samples), being an ex-smoker (whole sample only), and alcohol consumption (heart disease sub-sample). 
The following factors were significantly associated with excess sitting time with a magnitude of a small effect size or greater: high income 
≥$70,000 (whole sample OR 1.70, 95% CI 1.63–1.78; heart disease subsample OR 1.89, 95% CI 1.66–2.15; cancer subsample OR 1.53, 
95% CI 1.37–1.71; diabetes subsample OR 1.86, 95% CI 1.61–2.16; psychological distress subsample OR 1.73, 95% CI 1.58–1.90); full-time 
work (whole sample OR 1.90, 95% CI 1.84–1.95; heart disease subsample OR 1.65, 95% CI 1.50–1.81; cancer subsample OR 1.87, 95% CI 
1.74–2.01; diabetes subsample OR 1.75, 95% CI1.58–1.94; psychological distress subsample OR 1.80, 95% CI 1.70–1.91) and severe physical 
limitations (whole sample OR 1.63, 95% CI 1.57–1.69; heart disease subsample OR 1.63, 95% CI 1.46–1.82; cancer subsample OR 1.65, 
95% CI 1.51–1.80; diabetes subsample OR 1.57, 95% CI 1.40–1.76).
Discussion: The identification of potential key factors of sitting time behaviour in this population-based sample will assist towards the development 
of broad-based, public health and targeted strategies to reduce sitting time. 

347 The physical activity attitudes of adults with mental illness

J. Chapman1*    W. Brown1    N. Burton1    1The University Of Queensland

Introduction: Adults with mental illness may have unique attitudes towards physical activity that should be considered for physical activity promotion 
in this group. The aim of this study was to assess the physical activity preferences, barriers and motivators; and attitudes towards personal training 
of non-institutionalised adults with mental illness. 
Methods: Participants were recruited from hospital outpatient clinics and community-based mental health organisations in Brisbane, Australia. 
Participants completed a self-administered questionnaire about their physical activity preferences, barriers and motivators, and attitudes. 
Participants rated their agreement/disagreement on a 5-point Likert scale. Descriptive statistics (frequencies and percentages) were calculated 
for each item, and used to identify responses endorsed by the majority of participants. 
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Results: Of those who consented to the study, 20% subsequently withdrew or were unable to be contacted; 144 individuals completed the 
questionnaire. Most respondents preferred activities that were not just about exercise e.g. being part of a healthy lifestyle program (75%), and that 
included a social component such as going out for coffee afterwards (67%). Respondents also preferred activities that could be done close to home 
(84%), involve regular scheduled sessions (70%), could be done with people at the same level of ability (69%), and could be done with someone they 
know (69%). The most commonly cited barriers to physical activity were poor physical health (58%), lack of time (55%), and lack of money (54%); 
the most commonly cited motivator was to improve mental health (90%). When asked about preferred sources of assistance, most respondents 
identified an exercise instructor to guide them through each exercise session (71%), and to tell them how to exercise (62%); fewer respondents 
identified advice from a doctor (GP) (58%) or a psychologist/counsellor (51%), or being accompanied by a support worker (53%) would help them 
be more active. When asked about personal training, most respondents thought that it improves motivation to exercise (77%), makes exercise fun 
(63%), and that “anyone” can have a personal trainer (56%); however, the financial cost was a commonly reported barrier (74%). 
Discussion: These results suggest that adults with mental illness are potentially interested in physical activity as a strategy to improve mental 
health, and want accessible, affordable, structured and multicomponent physical activity programs with professional supervision. 

348 Physical activity and sedentary behaviour in adults with mental illness at a private psychiatric hospital

S. Fraser1*    W. Brown1    H. Whiteford2    N. Burton1    1The University Of Queensland, Human Movement Studies    2The University of Queensland, Population Health

Introduction: Physical inactivity and sedentary behavior have been positively associated with poor physical health and may therefore contribute 
to the reduced life expectancy of adults with mental illness. Hospital admissions provide health professionals opportunities to assess and promote 
healthy behavior habits for adults with mental illness. The aim of this study was to assess the physical activity and sedentary behaviour of adults 
with mental illness in an in-patient psychiatric setting. 
Methods: 101 in-patient adults (72% female) aged 18–75 years (mean 40.7 years; SD 14.5) were recruited from a private psychiatric hospital 
in Brisbane, Australia. Participants completed a written questionnaire to assess time spent in the previous week walking to get to and from 
places, walking for recreation, and in moderate- and vigorous-intensity activity. Participants also indicated sitting time on a usual weekday and 
weekend day for 1) travel, 2) watching television, 3) using a computer, 4) psychological wellbeing interventions, 5) smoking, 6) general relaxing, 
7) doing work (not on a computer), and 8) doing nothing. Total physical activity was calculated by adding time (minutes) spent in each domain, 
with weighting for vigorous activity. Descriptive statistics were used to analyse results. 
Results: 65% of participants met the Australian National Guidelines for physical activity of at least 150–300 minutes per week, and 9% of participants 
reported not doing any physical activity. Walking was the most common activity; participants spent a median time of 60 minutes/day (IQR: 10.0–131.25) 
walking to get to or from places and a median time of 60 minutes/day (IQR: 0–150) walking for recreation. Participants spent a median time of 
780minutes/day (IQR: 555–1020) sitting on weekdays and 600 minutes/day (IQR: 405–825) sitting on weekend days. The highest sitting times 
were for psychological wellbeing interventions (median 121 minutes/day, IQR 3–183.5) on a week day and in general relaxation or doing nothing 
on both weekdays (for each domain median 120 minutes/day, IQR: 60–240) and weekend days (for each domain median 120 minutes/day, 
IQR: 30–240). Participants spent a median time of 60 minutes/day (IQR: 0–180) watching television on both weekdays and weekend days. 
Discussion: Inpatient adults with mental illness can be physically active, with over half meeting the Australian national guidelines. However, they spend 
a significant amount of time sitting each day. Strategies to reduce time sitting could focus on the contexts of psychological wellbeing interventions, 
and time spent relaxing or doing nothing. 

349 Physical activity interventions for people with mental illness: A systematic review and meta-analysis

S. Rosenbaum1*    A. Tiedemann1    C. Sherrington1    J. Curtis2,3    P B. Ward3,4    1Musculoskeltal Division, The George Institute For Global Health, 
School of Public Health University of Sydney    2Bondi Early Psychosis Programme, South Eastern Sydney Local Health District    3University of New South Wales, Sydney, Australia 
4Schizophrenia Research Unit, Liverpool Hospital, South Western Sydney Local Health District

Introduction: Physical activity has the potential to improve mental health symptoms in addition to physical health outcomes for people experiencing 
mental illness. This study examined the effect of physical activity on depressive symptoms in people with a mental illness. Secondary analyses 
were conducted to determine the effect of physical activity on positive and negative symptoms of schizophrenia, anthropometric measures, aerobic 
capacity and quality of life in people with a mental illness. 
Method: A systematic review with meta-analysis of randomised clinical trials was conducted. Adults with a DSM-IV-TR, International Classification 
of Disease (ICD-10), or other diagnosis of a mental illness excluding dysthymia, and eating disorders were included. Physical activity interventions 
including structured exercise programs; exercise counselling; lifestyle interventions in which physical activity was a major component; Tai Chi; or 
physical yoga were included. Separate meta-analyses were conducted for depressive symptoms, positive and negative schizophrenia symptom 
ratings, anthropometry, aerobic capacity and quality of life. The effect of study methodological quality and intervention compliance with the 
American College of Sports Medicine (ACSM) guidelines was also analysed.
Results: Thirty-nine eligible trials were identified. Twenty of these were pooled in the primary meta-analysis that found a large effect of physical 
activity on depressive symptoms (standardised mean difference, SMD = 0.80). A large effect was found for schizophrenia symptoms (SMD = 1.0), 
a small effect was found for anthropometry (SMD = 0.24) and moderate effects were found for aerobic capacity (SMD= 0.63) and quality of life 
(SMD = 0.64). No significant difference was found between the size of effects in trials that met ACSM guidelines for aerobic exercise and those 
that did not (p=0.71). A moderate effect was found for trials with higher methodological quality as assessed with the PEDro scale (SMD=0.39) and 
a large effect was found for trials with lower methodological quality (1.35), however the difference was not statistically significant (p=0.19). 
Conclusions: Physical activity was effective in reducing depressive symptoms amongst people with a mental illness. Physical activity also reduced 
symptoms of schizophrenia, improved anthropometric measures, and improved aerobic capacity and quality of life amongst people with a 
mental illness. 
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350 Physical activity counselling for psychologists working in adult mental health

N. Burton1*    A. Khan2    W. Brown1    1The University Of Queensland School of Human Movement Studies    2The University Of Queensland School of Health 
& Rehabilitation Sciences

Introduction: Physical activity counselling could contribute to the management of poor mental health, as well as comorbid poor physical health. 
Psychologists have direct access to adults with poor mental health, and general knowledge of, and expertise in, behaviour change that is relevant 
to physical activity counselling. However, many psychologists lack specific knowledge of physical activity guidelines, methods of assessing and 
monitoring physical activity, and relevant resources; this could be redressed by training. The aim of this study was to assess the acceptability and 
impact of physical activity counselling training for psychologists. 
Methods: A face to face group training program based on the 5As model of behavioural counselling was conducted as a professional development 
workshop in a metropolitan (Brisbane) and a regional area (Townsville) in Australia, with support from local branches of the national professional 
society for psychologists (Australian Psychological Society). Psychologists were asked to complete online questionnaires three months before and 
after the training, with items assessing knowledge, attitudes and behaviour related to providing physical activity advice and counselling; as well as 
perceptions of the training. Repeated measures Analysis of Covariance was used to examine differences between baseline and post intervention, 
with adjustment for possible confounders.
Results: The two workshops had maximum attendance, 100% of the participants agreed that the training was worthwhile and the content was 
appropriate, and the mean satisfaction score summed across 10 feedback questionnaire items was 45 out of a possible 50. Three months after the 
training, respondents (n=41) had statistically significant improvements from baseline in providing physical activity advice and counselling (p=0.013); 
confidence in giving general physical activity advice (p<0.0001), confidence in doing physical activity assessment and counselling (p<0.0001); 
knowledge of therapeutic benefits of physical activity for general psychological conditions (p<0.0001); knowledge of therapeutic benefits of physical 
activity for complex psychological conditions (p<0.0001); and knowledge of national physical activity recommendations (p<0.0001).
Discussion: These results suggest a high level of acceptability and preliminary support for physical activity counselling training for psychologists 
working in adult mental health. More work is needed to assess the efficacy of the training, and the impact of psychologists providing physical 
activity advice and counselling on mental health clients’ physical activity participation.

351 Physical activity preferences and attitudes in adults with mental illness at a private psychiatric hospital

S. Fraser1*    W. Brown1    H. Whiteford2    N. Burton1    1The University Of Queensland, School of Human Movement Studies    2The University of Queensland, 
School of Population Health

Introduction: Physical activity may be an effective strategy for managing the poor physical health of adults with mental illness, and has benefits 
for improving psychological wellbeing. The aim of this study was to determine the physical activity preferences and attitudes of adults with mental 
illness in an in-patient psychiatric setting. 
Methods: A total of 101 in-patient adults (23 males, 73 females) aged 18–75 years (mean 40.7 years; SD 14.5) with a mental illness were 
recruited from a private psychiatric hospital in Brisbane, Australia. Participants completed a written questionnaire and indicated their preferences 
among 14 types of physical activities and 14 contexts, and the importance of 16 motivators and 16 barriers for physical activity. Responses were 
rated using a 5-point likert scale. Participants rated their interest to do physical activity as an in-patient using a scale of 1 to 10, with 10 indicating 
a high interest. Descriptive statistics were used to analyse results. 
Results: Participants expressed a high level of interest (mean 7.70, SD 2.3) to do physical activity as an inpatient, and the primary motivators were 
to control weight (98%); maintain good health (98%); manage stress (95%), and improve emotional wellbeing (94%). The least endorsed motivator 
was the social aspect (27%). Participants identified walking (78%), attending the hospital gym (58%) and yoga (56%) as the most preferred 
physical activity types. They preferred to do physical activity that can be done alone (69%) and at a fixed time (68%) and were least interested 
in doing physical activity with their own gender (20%). Lack of energy (76%), feeling too tired (74%) and lack of motivation (73%) were the most 
commonly reported barriers to physical activity. 
Discussion: These results indicate that inpatient adults with mental illness are motivated to engage in physical activity, and that inpatient physical 
activity programs should focus on walking; and managing weight, physical health, stress and mental wellbeing, with less emphasis on social 
aspects. Specific strategies are needed to redress fatigue-related barriers. The results from this study can be used to help improve current physical 
activity opportunities in psychiatric hospitals. 

352 Relationships between physical activity, walking and health-related quality of life in women with depressive symptoms

K. Heesch1*    Y. van Gellecum2    J. van Uffelen3    N. Burton2    W. Brown2    1Queensland University of Technology, School of Public Health & Social Work and Institute 
of Health and Biomedical Innovation    2The University of Queensland, School of Human Movement Studies and Centre for Research on Exercise, Physical Activity and Health 
3Victoria University, Institute of Sport, Exercise and Active Living

Introduction: Physical activity (PA) can improve health-related quality of life (HRQL), particularly among those with poor physical health. The association 
between PA and HRQL in those with poor mental health is less clear. The aims of this study were to examine the concurrent and 9-year prospective 
dose-response relationships between each of total PA (TPA) and walking with HRQL in women with depressive symptoms. 



Supplement to Journal of Science and Medicine in Sport    159

Saturday 18 October

Methods: Participants were women born in 1946–1951, who completed mailed surveys for the Australian Longitudinal Study on Women’s Health 
in 2001, 2004, 2007 and 2010, and who, in 2001, scored >10 points on the Center for Epidemiology Studies Depression questionnaire (N=1904). 
At each time point, women reported their weekly minutes of walking, moderate PA, and vigorous PA using the Active Australia Survey. A summary 
TPA score was created that took into account the differences in energy expenditure among the three PA types. TPA and walking were categorised 
into four levels (none, low, intermediate, sufficient). HRQL was measured with the Medical Outcomes Study Short-Form 36 Health Status Survey 
(SF-36). Multivariable mixed models, adjusted for socio-demographic and health-related variables, were used to examine associations between 
TPA level and SF-36 scores, including component summary scores and eight subscale scores. The same modelling approach was used to examine 
associations between walking and SF-36 scores for women who reported walking as their only PA. 
Results: Linear trends were observed between TPA and walking with SF-36 scores. Concurrently, higher levels of TPA and walking were associated 
with higher SF36 scores (p<0.05). The strongest associations (> 6-point differences) were found for physical functioning, vitality, and social 
functioning. In prospective models, associations were attenuated, more so for physical health SF-36 scores than social/emotional health SF-36 
scores. Compared with women doing no TPA or walking, women doing “sufficient” TPA or walking had significantly higher scores for most SF-36 
scales, and women doing an “intermediate” level of TPA or walking had higher scores for some SF-36 scales. Few prospective associations, 
however, were meaningful (≥3 point differences). 
Discussion: PA equivalent to ≥150 minutes of moderate PA or ≥200 minutes of walking can improve HRQL in Australian women in their 50s–60s 
with depressive symptoms. Small gains in HRQL are possible with smaller doses of PA. Our study extends previous work by demonstrating linear 
trends between both TPA and walking and HRQL in women with depressive symptoms, and that even a low level of PA offers benefits.

353 Daily monitoring of mood, sleep behaviours, screen time, energy levels and physical activity in a sample 
of depressed youth

A. Giles1*    R. Callister1    Y. Nasstasia1    A. Baker1    S. Halpin1    L. Hides2    B. Dascombe1    B. Kelly1    1University Of Newcastle 
2Queensland University of Technology

Introduction: Major depressive disorder (MDD) has high prevalence among youth. There is limited evidence of the effectiveness of conventional 
treatments (pharmacotherapy and psychotherapy) in youth and current clinical guidelines recommend against the prescription of antidepressant 
drugs for first line treatment. Exercise offers a potential alternate or adjunct treatment for MDD with moderate benefits reported previously for 
adults. The Healthy Body Healthy Mind (HBHM) pilot study investigated the feasibility and efficacy of a 12-week exercise intervention for youth with 
a current clinical diagnosis of MDD. The aim of this analysis is to compare the use of a daily online self-monitoring report throughout the 12-week 
study by those deemed adherent and non-adherent.
Methods: Twelve youth (female=9, mean age 20.8 y, range 18–24 y) with current MDD (baseline Beck Depression Inventory scores: 32 ± 9) participated 
in a 12-week multi-modal exercise intervention. Daily measures of mood, sleep time, sleep quality, screen time, energy levels, muscle soreness, 
step count and physical activity (PA) participation were self-reported via online surveys. Missing data were imputed forwards/backwards from last 
response. Attendance at the exercise sessions (n=36 in total) was recorded and the participants were categorised as ‘adherent’ or ‘non-adherent’ 
with the required attendance rate set at 60%. Differences between adherent and non-adherent responses for each of the variables were calculated 
with independent t-tests. 
Results: Participants attended a mean of 66±25% of exercise sessions. Four participants were classified as ‘non-adherent’; this group attended 
35±12%; the adherent attended 81±11%. One participant in the non-adherent group failed to submit any self-report data, leaving data from 
three non-adherent participants to be analysed. Significant differences between the scores for adherent vs non-adherent were observed for 
mood (p<0.001), sleep quality (p=0.001), energy level (p<0.001), muscle soreness (p<0.05), leisure screen time (p<0.05) and PA participation 
(p<0.05). Adherent participants steadily improved over time in scores for all outcomes except step count and PA participation whereas the 
non-adherent had inconsistent fluctuations in most measures.
Discussion: Adherence to the HBHM program was strongly associated with improved scores of mood, sleep behaviours and energy levels. A regular 
dose of exercise appears to be associated with a steady improvement in mood and quality of life measures whereas an irregular exercise pattern 
is accompanied by large fluctuations in these measures. Without accounting for improvements in fitness or the intensity of the exercise, a regular 
dose of exercise appears to be important in improving mood in youth with MDD.

354 Do children utilise critical windows in a school day for physical activity? A cluster analysis

R. Stanley1*    T. Pavey2    C. Maher1    K. Ridley3    K. Ferrar1    T. Olds1    J. Dollman1    1University Of South Australia    2University of Queensland    3Flinders University

Introduction: Engaging in physical activity (PA) during “critical windows” in a school day has potential to contribute to children’s overall PA 
levels and meeting recommended PA guidelines. The school lunchtime period and the afterschool period are two contexts where children have 
opportunities and freedom to engage in PA and are potential avenues for promotion of PA. This study examines the prevalence and clusters of 
lunchtime and afterschool moderate to vigorous physical activity (MVPA) and the demographic and psychosocial characteristics of the cluster 
groups among South Australian primary school aged children.
Methods: This study comprised 385 South Australian children (48.1% male) aged 10–13 years (mean age = 11.12 years). PA was objectively 
measured using GT3X Actigraph accelerometers. Accelerometers were worn for 5 consecutive school days. Freedson’s age-specific cutpoints were 
used to identify minutes of MVPA. Demographic variables were body mass index (BMI), area-level socio-economic status (SEIFA), age and gender. 
Psychosocial variables were assessed using the LEAP II correlate questionnaire. Lunchtime was the main break during the school day and was 
typically 45 minutes in length. Afterschool was defined as the end of school until 6:00pm (approximately three hours). A two-step cluster analysis 
was conducted on two factors (the percentage of lunchtime in MVPA and the percentage of afterschool in MVPA). ANOVA was used to compare 
psychosocial variables across cluster groups.
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Results: Four stable and meaningful clusters were identified. Cluster 1 (n=50) was characterised by high levels of lunchtime MVPA and high levels 
of afterschool MVPA. Cluster 2 (n=76) had high levels of lunchtime MVPA but low levels of afterschool MVPA. Cluster 3 (n=109) was characterized 
by low lunchtime MVPA and high afterschool MVPA. Cluster 4 (n=150) engaged in low levels of MVPA during both the lunchtime and afterschool 
periods. There were significant differences in PA classification between the clusters (p<0.001). Cluster 1 had significantly more males than Cluster 
4, which had more females and were older. Clusters characterized by high afterschool MVPA (Clusters 1 and 3) had higher levels of self-efficacy, 
PE enjoyment and sport participation, more social support and were more likely to meet PA guidelines.
Discussion: Psychosocial factors appear to play an influencing role in determining whether children are active during the afterschool period. 
Children who utilise the afterschool period for MVPA engaged in higher levels of total PA, suggesting that the afterschool period may be a more 
critical window for PA participation than the lunchtime period.

355 Associations between neighbourhood typologies and physical activity, sedentary time and TV viewing among children

A. Timperio1*    D. Crawford1    K. Ball1    J. Salmon1    1Deakin University

Background: Studies of neighbourhood environmental correlates of physical activity and sedentary behaviour typically only consider individual 
neighbourhood attributes. These attributes do not exist in isolation and may pattern in different ways with other neighbourhood attributes. 
This study aimed to describe how neighbourhood attributes cluster and their associations with physical activity, sedentary time and TV viewing 
among children, and whether these associations were moderated by age and sex. 
Methods: This is a cross-sectional study of 808 children aged 5–6 and 10–12 years-old. Residential addresses were geocoded in a Geographic 
Information System and the following attributes were computed within 800m of each home: land use mix; playgrounds; sports venues; 
4-way intersections; cul-de-sacs; ‘busy’ roads. Crime statistics were obtained from Victoria Police. Participants wore an ActiGraph accelerometer for 
seven days and their parents reported the duration their child watched television on weekends and weekdays (summed). Wards and K-median cluster 
analyses were used to determine ‘clusters’ of neighbourhood attributes. Cluster membership was regressed on total duration of TV viewing and on 
moderate-to-vigorous physical activity (MVPA) and sedentary time in the after-school period (n=637) and on weekends (n=540). Interaction terms were 
added to examine moderation by age group and sex. Analyses controlled for maternal education, accelerometer wear time and clustering by school. 
Results: Four clusters were found. Cluster 1 was characterised by high street connectivity, many play/sport destinations and high crime, and was 
positively associated with MVPA on weekends (B=9.1, p=0.05). Cluster 2 was characterised by mixed land use, few play/sport destinations and 
high traffic, and was negatively associated with MVPA on weekends (B=-9.7, p=0.02). Cluster 3 was characterised by few land uses and play/sport 
destinations and low traffic and crime, Cluster 4 by low street connectivity, traffic and crime and many play/sport destinations. There were no significant 
main effects between cluster membership and sedentary time or TV viewing, or moderation by sex. However, there were interactions between cluster 
membership and age for TV viewing, with stronger positive associations between membership of both Cluster 2 and Cluster 3 and TV viewing among 
10–12 year-olds, compared to 5–6 year-olds. 
Discussion: Identifying neighbourhood typologies may be a promising avenue for better understanding how the neighbourhood environment 
influences children’s physical activity and sedentary behavior. Co-existence of street connectivity, play/sport destinations, and low traffic exposure 
may be particularly important to support children’s physical activity; play/sport destinations may be important for reducing TV viewing.

356 The tracking of television viewing habits over fifteen-years from childhood to young adulthood in the Raine Study

J. McVeigh1*    E. Howie1    A. Smith1    L. Straker1    1School of Physiotherapy and Exercise Science, Curtin University, Perth, Western Australia, Australia

Introduction: Television (TV) viewing is a prevalent sedentary behaviour, often in addition to use of other screen based media. Given the detrimental 
health effects of excessive TV viewing identified for both children and adults, a detailed understanding of the behaviour is needed to guide 
interventions. Some evidence suggests TV viewing appears to be a fairly stable behaviour over a number of years of sample follow up. However the 
handful of studies examining how TV viewing tracks throughout childhood and adolescence and into young adulthood have tended to only report a 
tracking coefficient. As such a single trajectory may oversimplify the potentially complex longitudinal patterns of TV watching and miss identifying 
potential windows of opportunity for interventions to reduce TV viewing exposure. Therefore, we aimed to describe the pattern of change in TV 
viewing from childhood to young adulthood using a cluster analysis approach to describe continuity and change of TV viewing habits. 
Methods: The data for this study were drawn from 714 participants in the longitudinal Western Australian Pregnancy Cohort (Raine) Study for whom 
TV viewing information was available at six time points over a 15 year period. At ages 5, 8 and 10, parents were asked how long their child spent 
watching television per day. At ages 13, 16, and 20, study participants themselves responded to questions about the length of time they usually 
spent watching TV on weekdays and weekends. Latent class analysis was used to analyse groupings of TV viewing.
Results: On average, participants spent around 14 hours per week watching TV across all six time points. Trajectory analyses confirmed relatively 
stable behaviour in three clusters of participants: a group with moderate TV watching across childhood and adolescence (Group 1, 34%); a group 
with lower levels of TV watching in the younger years and increasing TV watching time over the adolescent years (Group 2, 32%); and a group 
with lower levels of TV watching in younger years, a peak of TV watching over the adolescent years and a return to lower levels again by age 20 
(Group 3, 34%). 
Discussion: Whilst TV viewing appears relatively stable from childhood to young adulthood, there are several transition points which may be useful 
target times for interventions to reduce TV viewing exposure.
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357 Associations between objectively measured sedentary behaviour and adiposity in children and adolescents: 
Systematic review and meta-analysis

D P. Cliff1*    N D. Ridgers2    M D. Tsiros3    T. Hinkley2    S. Vella1    D R. Lubans4    J. Salmon2    K D. Hesketh2    L L. Hardy5    A. Carver2 
1Early Research Institute, Faculty of Social Science, School of Education, University of Wollongong    2Centre For Physical Activity and Nutrition Research (C-PAN), Deakin University 
3Nutritional Physiology Research Centre, Sansom Institute For Health Research, School of Health Sciences, University of South Australia    4Priority Research Centre In Physical 
Activity and Nutrition, Faculty of Education and Arts, University of Newcastle    5Prevention Research Collaboration, School of Public Health, Univeristy of Sydney

Introduction: Recreational electronic media use, particularly television viewing, is associated with adverse health outcomes such as an increased risk 
of obesity in children and adolescents, independent of moderate- to vigorous-intensity physical activity (MVPA). However, findings from studies using 
objective measures of total sedentary behaviour are inconsistent. The aim of this study was to conduct a systematic review and meta-analysis to 
determine if objectively measured sedentary behaviour is associated with adiposity among children and adolescents, independent of MVPA. 
Methods: Four online databases were searched for cross-sectional studies examining associations between objectively measured habitual sedentary 
behaviour (i.e., using activity monitors) and measures of adiposity (e.g., BMI, waist circumference, and percentage body fat) in 2–18 year-olds. 
Studies reporting correlation or standardised regression coefficients contributed to the meta-analysis, which was conducted using fixed and random 
effects models in Comprehensive Meta-Analysis (Version 2.2). Analyses examined if effects were moderated by: i) adjustment for MVPA, ii) sampling 
procedure (representative vs non-representative sampling), and iii) missing data (<70% vs ≥70%). 
Results: Fourteen cross-sectional studies (2–4 years = 3; 5–12 years = 9; 13–18 years = 2) involving 6187 participants contributed to the meta-analysis. 
The summary r was 0.019 (95 % CI -0.006 to 0.044, p = 0.129) for the fixed effects model and 0.061 (95% CI, 0.008 to 0.113, p = 0.023) for 
the random effects model. Due to high levels of heterogeneity detected among studies (Q = 72.59, p < 0.001, I2 = 68.31), random effects models 
were used to test potential moderators. Adjustment for MVPA (p = 0.016), sampling procedure (p = 0.001) and missing data (p = 0.020) emerged 
as significant moderators of the association between sedentary behaviour and adiposity. Associations were weak in studies that adjusted for MVPA 
(r = -0.004, p = 0.848), used representative sampling (r = -0.029, p = 0.140), and had high levels of missing data (r = 0.002, p = 0.934). 
Discussion: Current evidence suggests that cross-sectional associations between objectively measured sedentary behaviour and adiposity in 
children and adolescents are weak, particularly after accounting for MVPA. Methodological considerations appear to impact outcomes. Studies with 
low levels of missing data, adjustment for MVPA, representative sampling, improved measures of sedentary behaviour, and longitudinal or experimental 
designs are needed. 

358 Physical activity and physical self-concept in youth: Systematic review and meta-analysis

M. Babic1*    P. Morgan1    R. Plotnikoff1    D. Lubans1    C. Lonsdale2    R. White2    1Priority Research Centre in Physical Activity and Nutrition, University of Newcastle 
2School of Science and Health, University of Western Sydney

Background: Evidence suggests that physical self-concept is associated with physical activity in children and adolescents, but no systematic review 
of this literature had been conducted. The primary aim of this systematic review and meta-analysis was to determine the strength of associations 
between physical activity and physical self-concept (global and sub-domains) in children and adolescents. The secondary aim was to examine 
potential moderators of the relationship between physical activity and physical self-concept.
Methods: A systematic search of six electronic databases (MEDLINE, CINAHL, SPORTDiscus, ERIC, Web of Science and Scopus) with no date 
restrictions was conducted. The literature search was conducted in accordance to the standards applicable in the ‘Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis’ (PRISMA) statement. Random effects meta-analyses with correction for measurement were employed. 
The associations between physical activity and global physical self-concept and sub-domains were explored. A risk of bias assessment was 
conducted by two reviewers.
Results: The search identified 64 studies to be included in the meta-analysis. 33 studies addressed multiple outcomes of global physical self-concept: 
28 studies examined global physical self-concept; 59 examined perceived competence, 25 examined perceived fitness; 55 examined perceived 
appearance. Perceived competence was most strongly associated with physical activity (r=0.30, 95% CI=0.24 to 0.35, p<0.001), followed by 
perceived fitness (r=0.26, 95% CI=0.20 to 0.32, p<0.001), global physical self-concept (r =0.25, 95% CI=0.16 to 0.34, p<0.001) and perceived 
physical appearance (r =0.12, 95% CI=0.08 to 0.16, p<0.001). Sex was a significant moderator for global physical self-concept (p=0.04) 
and age was a significant moderator for perceived appearance (p=0.01) and perceived competence (p=0.04). No significant moderators were 
found for perceived fitness.
Discussion: Overall, a significant association has been consistently demonstrated between physical activity and physical self-concept and its various 
sub-domains in children and adolescents. Age and sex are key moderators of the relationship between physical activity and physical self-concept. 
Recommendations can be made to increase physical self-concept and sub-domains, particularly perceived physical fitness and competence in 
order to increase physical activity levels in youth. In addition, these results highlight the importance of understanding the physical-self and its 
links to health-related behaviours in youth. Understanding the social and environmental factors that influence physical activity is important in the 
development of effective interventions.
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359 What decreases motivation of students to participate in school-based extracurricular sports activities?

K. Aoyagi1*    K. Ishii2    A. Shibata3    H. Arai4    H. Fukamachi1    K. Oka2    1Graduate School of Sport Sciences, Waseda University    2Faculty of Sport Sciences, 
Waseda University    3Faculty of Health and Sport Sciences, University of Tsukuba    4Faculty of Letters, Hosei University

Introduction: Engagement in exercise and sports has been recommended for adolescents to enhance physical fitness and healthy development. 
Especially, school-based extracurricular sports activities (SBECSA) are providing a major opportunity for adolescents to play sports. Additionally, 
SBECSA contribute to positive youth development. By contrast, it is challenge for teachers and coaches to manage SBECSA with active 
participation of students. Although there are some studies examined factors associated with motivation of adolescents to participate in some 
sports, no study focusing on motivation to participate in SBECSA among them. Therefore, the purpose of the present study was to examine the 
factors decreasing motivation of students to participate in SBECSA.
Methods: Personal semi-structured interview was performed to 23 student members of 9 SBECSA that have external coach (men: n=11; 
age range: 12–17 years). They were recruited from 3 junior high schools and 3 high schools, 5 prefectures in Japan. To vary the characteristics 
of participants, purposeful sampling was conducted. The interview contained predetermined open-ended questions about factors decreasing 
motivation to participate in SBECSA. Participants were asked to respond freely to the questions and all topics were explored until exhausted. 
For analysis, the KJ method—a qualitative type of analyses—was selected. Each recorded interview was transcribed verbatim. All transcribed data 
were divided into individual content. Then, nearly identical contents were grouped together and consisted of “sub-categories”, and “categories”. 
Definition of each category was given by three researchers.
Results: Eight categories—uncomfortable climate of SBECSA (e.g. bad climate of SBECSA, and lack of unity among team members), undesirable 
coaching and indication (e.g. getting scorched, and inconsistency between self and coach’s assessment), bad physical condition (fatigue, feeling of 
unwellness, and injury), undesirable contents of practice (being not able to do desirable practice, and hard training), lack of skill (being not able to play 
well, and guiltiness to unskilled play), retirement of team members (retirement of older team members), problems in school life (a lot of homework), 
and bad weather (rainy)—were identified.
Discussion: The present study showed novel factors decreasing motivation of students to participate in SBECSA, although a part of results were 
similar with previous study such as undesirable coaching and indication, and undesirable contents of practice. Teachers and coaches could 
increase motivation of students by making good climate of SBECSA and hearing students’ opinion for improve contents of practice.

360 Promoting awareness, knowledge of and compliance with the National Children’s Physical Activity Guidelines

L. Phillipson1*    D. Hall1    T. Okely2    S. Jones1    D. Cliff2    J K. Lee1    S. Vella2    M. Chapman1    L. Franco3    T. Kirk-Downey4 
1Centre For Health Initiatives, University of Wollongong    2Early Start Research Institute, University of Wollongong    3Health Promotion Unit, Illawarra Shoalhaven Local Health District 
4Child & Family Services, Wollongong City Council

Introduction: In Australia, public awareness of the physical activity (PA) guidelines for children is disturbingly low. This is one contributor to the fact 
that only 20% of school-aged children are sufficiently active and meet the recommended ≥60 min/day of moderate-to-vigorous physical activity. 
The release of the revised Australian Physical Activity Guidelines for Children (5–12 years) in February 2014 prompted the need for a different 
approach to actively engage children and parents to improve knowledge, attitudes and uptake of the new guidelines to improve child health and 
wellbeing.
Methods: A multi-component social marketing intervention to promote the PA guidelines was conducted in three pilot schools in a metropolitan city, 
informed by qualitative research with children, parents and teachers. The intervention promoted key benefits of PA (social and fun) and overcame target 
audiences’ perceived barriers to uptake of the guidelines (inconvenient, expensive and difficult). Nine before-school events were held in three public 
schools, with up to 230 children at each event engaged in active games. Children took home active toys with tailored active homework and printed 
information for parents. The PA guidelines were also promoted at a community level via a radio advertisement, a website (www.activeeveryday.org.au), 
posters, brochures, and postcards distributed to community organisations. The school intervention was evaluated using a pre-post survey of parents 
at participating schools.
Results: Analysis of matched pre/post survey responses (n=79) found significant increases (p<0.05) in: parent awareness of the guidelines 
(from 24% to 59%), knowledge of guideline content (from 45% to 76%), mean scores for reported encouragement of their child to try a new 
physical activity (from 3.6 to 3.9); and decreases in mean scores for belief that being active for 60 minutes every day is difficult for children to 
achieve (from 2.5 to 2.2). Finally there was an overall increase in the mean number of days parents reported their child participated in at least 
60 minutes of physical activity (over the past seven days) from 4.3 to 4.7.
Discussion: The social marketing approach proved useful to select and research target audiences and to understand their perceived benefits 
of, and barriers/competition to, achieving the PA guidelines. The current pilot was successful in moving knowledge and experience of the 
PA guidelines from the school into the home (e.g. use of toys, trying of new skills, use of active homework) and into the practice of teachers 
(e.g. prescription of PA homework).

361 The relationship between the built enviroment and habitual levels of physical activty in South African older adults

T. Kolbe-Alexander1,2*    K. Pacheco2    S. Tomaz2    D. Karpul2    E. Lambert2    1University Of Queensland    2University of Cape Town

Introduction: Despite the evidence of the benefits of regular physical activity (PA), there is a trend for activity levels to decline with increasing age. 
Previous research, investigating the relationship of the built environment to physical activity, found that attributes such as mixed land use and 
street connectivity, might impact on PA. However, much of the research has been conducted in younger age groups and in developed countries. 
Therefore the aim of this research study was to estimate strengths of association between measures of the built environment with habitual levels 
of PA in South African older adults.

www.activeeveryday.org.au
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Methods: A convenience sample of men and women older than 50 years participated in the research study. Two neighbourhoods were selected; 
one neighbourhood represented a high socioeconomic area (Claremont) and the other a low socioeconomic area (Athlone). The Global Physical 
Activity Questionnaire (GPAQ) was used to quantify PA and participants wore the Actigraph GT3x accelerometer for 7 consecutive days to quantify 
PA.. Participants provided subjective assessments of their neighborhoods by answering the Neighborhood Environment Walkability Scale (NEWS). 
Results: The participants’ mean age was 65 ± 8.5 years. Those living in Claremont reported significantly more facilities that were 21–30 minutes walk 
from home, 5.1 ± 4.3 versus 1.8 ± 3.3, p<0.001. The NEWS-Access score was significantly higher for those living in Athlone, and represents the 
number of places to visit the in the neighborhood and access to services like public transport and stores. The Claremont neighborhood was perceived 
to be more aesthetically pleasing than Athlone. The participants living in Claremont reported significantly more weekly moderate-vigorous intensity PA 
(MVPA) than those living in Athlone. These participants spent significantly more time in leisure-time related PA and significantly less time in transport 
related PA than the Athlone residents. The NEWS Services score was negatively associated with weekly MVPA accumulated during leisure time for the 
total sample, rho= -0.43, p< 0.01). In addition, safety from traffic was inversely associated with travel-related PA. None of the other NEWS scores 
were significantly associated with self-reported or objective measures of physical activity.
Discussion: Leisure time PA was the main contributor to weekly PA in older adults living in Claremont while transport related PA was the main 
contributor for Athlone residents. Access to services and safety from traffic was associated with weekly PA in older adults. 

362 The same but different: Workplace, occupational style, and physical activity of Thai urban worker

C. Yousomboon1*    P. Choolert1    N. Pensirinapa1    P. Katewongsa1    1Mahidol University

Introduction: Working age population is a group of people who spent most of times during a day on their work. In particular, workers in urban areas 
who concentrated on the pursuit of income for expense in the household. A variety of work type is the main cause of the movement of the body 
which is recognized that affects the physical activity differently. Hence, it is interesting that the different in occupational style of people who work 
in the similar work places would have any effect on physical activity.
Methods: The Global Physical Activity Questionnaire version 2 was applied to collect a cross-sectional survey from 960 randomed Thai 
workers in Bangkok metropolitan region in 2013 to compare the differences of physical activity among 8 occupational groups of Thai workers. 
The 8 occupational groups were 4 match-paired between an active and in-active working styles, including 1) bus ticket keepers vs. bus drivers, 
2) production line workers and porters vs. administrators, 3) hawkers vs. shop keepers, and 4) road sweepers vs. gardeners.
Results: It is found that the overall percentage of sufficiently physical activity in all occupational groups is 60.5 %. Considering by types of 
physical activity found that 48.7% of urban workers have sufficiently work-related physical activity, followed by 15% of travelling from place to 
place, and 12.0% of leisure time and recreational physical activity respectively. Comparing the occupational group, road sweepers are the most 
sufficiently physical activity (89.2%), followed by gardeners (79.1%), and production line workers (68.3%) respectively. In another hand, bus drivers 
are the least sufficiently physical activity (32.8%), followed by bus ticket keepers (47.7%), and administration officers (51.6%) respectively. 
Conclusion: Results showed that the urban workers who lived with the active occupational style such as road sweepers, and gardeners were more 
likely to have moderate to vigorous intensity of work-related physical activity than those who lived with in-active occupational style such as bus 
drivers, ticket keeper, and administration officers both in terms of frequency and duration of activity. Interestingly, results showed some attempts 
of  the in-active working style workers providing their after office hours for sport and recreational physical activity, particularly workers in the office 
who spending almost of work hours for sedentary behavior. Even they do their work in the same work place but different working style. This is an 
important cause of different physical activity which “We can choose”.

363 Patterns and correlates of physical activity in adolescents in Bangladesh

A. Khan1*    N. Burton1    S. Trost1    1The University of Queensland

Introduction: Understanding the patterns and correlates of physical activity can help identify priority target groups and inform promotional 
strategies. No such studies have, however, been done with adolescents in Bangladesh. The purpose of this study was to investigate the patterns 
and correlates of physical activity in adolescents of Dhaka city, Bangladesh. 
Methods: A total of 798 students (416 boys, 382 girls; average age 14.3, SD 1.1) from eight secondary schools in Dhaka city, Bangladesh 
completed the three-day physical activity recall (3DPAR) and a self-administered questionnaire. Metabolic Equivalent Task (MET) values derived 
from the 3DPAR were averaged to derive an estimate of mean activity level for each day. Parents completed a separate questionnaire to provide 
household/family-level data.
Results: Two-third (66%) of the respondents met the recommended guidelines of 60 minutes of moderate or 30 minutes of vigorous physical 
activity daily. The average MET value per day was 1.87 (SD 0.49) with 1.76 (SD 0.45) for girls and 1.97 (SD 0.50) for boys. Multiple regression 
analysis indicated that adolescents’ physical activity was positively associated with being male, involvement in team sports at school, parental 
support for activity, and having a father in a professional occupation. There was an inverse association with having an over-weight parent and 
a father in self-employment or a trade occupation.
Discussion: Our study shows that one in every three secondary school children in Dhaka city is not sufficiently active. Additional population-based 
studies, including regional and metropolitan areas, are needed to better understand the physical activity patterns of this country’s adolescents. 
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364 Consequences of Physical Activities Officers on Villagers’ Sport, Exercise, and Recreation Participation in Thailand

Y. Sawangdee1*    C. Yousomboon1    K. Pongpradit1    1Mahidol University

Background: Thailand nowadays has some public policies to promote sport, exercise, and recreation in the community nationwide. The purpose 
is to contribute be active throughout the nation, and has established Physical Activities Officers since 2005. Their role and function is to promote 
sport, exercise, and recreation at village level. There are 954 persons in the country. 
Methods: This study is a national survey which conducted between August and November of 2013. The research examines some consequences 
that have been happening at village level after the nation has been employing this position. Research design is using quantitative and qualitative 
methods. The respondent for quantitative survey is villagers, and total sample size is 1,305 cases. While focus group discussion, small group 
interview, and in-depth interviews with villagers, village’s headman, woman’s club leader, youth’s club leader, elderly club leader, sub-district 
administrative officers, health personnel etc were employed. 
Results: Main result from quantitative survey shows that most of persons at village level ages between 11 and 80 years old are active after having 
this person initiate. They normally doing some exercise and playing some sports such as foot ball, volley ball, tennis, badminton, etc and have some 
recreation activities such as singing some local song, playing some local musical instruments, playing some local sports, dancing some local styles 
with some local drums together when they have some spare times. There are some new types of sport and physical activities have been promoted. 
For example, numbers of persons who are riding long distance bicycles have been increasing. Jogging, running, and walking in community’s park 
is getting popular. Number of training and teaching children and youth for some international standard rules such as for foot ball, basket ball, 
and volley ball, are occurring regularly. The qualitative studies confirm that most of villagers such as village headman, sub-district administrative 
officers, health personnel at community level, women club members, youth’s club members, elderly club member and so on are very much satisfy 
with this policy. Some important quotation is that “having this position at village level can reduce numbers of conflicts among youth, and able to 
reduce number of alcohol consumption, cigarettes smoking among them”. 
Discussion: Thus, it is important to promote this policy by establishing this position in other countries because, from Thailand experiences, it can 
increase number of positive activities that related to be active, and able to reduce some deviant behaviors among youth and others.

365 2011–2013 Changes in Physical Activity Level in Czech Adults

Z. Hamrik1*    D. Sigmundova1    M. Kalman1    F. Salonna1    J. Pavelka1    E. Sigmund1    1Faculty of Physical Culture, Palacky University In Olomouc

Introduction: The issue of insufficient level of physical activity, increasing prevalence of overweight and obesity among the population and a 
corresponding increase in mass non-communicable diseases is a serious public health issue in the Czech Republic. The purpose of this study 
is to describe 2 years changes in the prevalence of physical activity in Czech adults using the Global Physical Activity Questionnaire (GPAQ). 
Methods: Two cross-sectional studies were conducted on a representative sample of randomly selected Czech adults (18–90 years of age, 
N

2011
=1727; N

2013
=1751; 48.4% male) participating in the GPAQ study 2011 and 2013. The level of physical activity was classified according to the 

amount of MET-minutes per week as high, moderate or low. In a statistical analysis the Crosstabs and related Adjusted residual analysis were used.
Results: Irrespective of age and gender, 40.6% of Czech adults showed a low level of PA, 21.3% fell within the moderate level of PA and 38.1% 
of people showed a high level of PA in 2013. The overall level of physical activity significantly decreases in the age category 40–64 in males 
and in the age categories 18–39 and 40–64 in females from 2011–2013, while the proportion of males and females in the “low level” category 
significantly increases and the category of “high active” decreases.
Discussion: Although the overall proportion of “high” active adults seems to be relatively high, it is necessary to monitor and understand the trends 
and changes in the occurrence of physical inactivity with a special focus on the female population. These results also imply a high importance of 
physical activity promoting activities in the Czech Republic. 

366 Single Centre Experience in Australia using Spinal Cord Stimulation (SCS) of the Dorsal Root Ganglion (DRG) 
for Peripheral Causalgia and other Neuropathic pain Conditions

B. Mitchell1*    P. Verrills1    1Metro Pain Clinic

Introduction: Spinal cord stimulation (SCS) of the dorsal root ganglion (DRG) is an emerging neuromodulation technique to treat intractable 
neuropathic pain conditions. Data from multiple prospective studies and retrospective reviews from Europe indicate long-term stability of pain 
relief. In this abstract, we report the outcomes of the first commercial patients implanted in Australia.
Methods: We assessed 29 consecutive trials using SCS of the DRG to treat chronic neuropathic pain (5), post-surgical pain (8), failed back surgery 
syndrome (6), peripheral nerve injury post trauma (6) and other chronic pain conditions. Fifteen patients had previously failed either conventional 
SCS, high frequency at 10KHz SCS or peripheral nerve field stimulation. Baseline and follow-up pain scores (Numerical Pain Rating Scale [NRS]) 
were captured. Analysis was performed with a p value of 0.05 considered statistically significant. Data collection was IRB approved. 
Results: Of the 29 patients trialed with temporary SCS of the DRG, 18 patients proceeded to a permanent implant (62% conversion rate). Eight of the 
11 patients that did not respond to SCS of the DRG had previously failed other neuromodulation therapies. Following a trial of the system, an average 
55.0 ± 6.5% pain reduction was observed (Baseline: 7.8 ± 2.2 vs. End of trial: 3.5 ± 4.9 NRS p=0.03). For the 18 patients responding to the 
trial, average pain reductions of 75.4 ± 3.2% were reported. Sustained results were observed following implant with an average pain reduction of 
63.0 ± 10.5% at 3 months following implant (Baseline: 7.9 ± 3.0 vs. 3 month: 3.0 ± 1.1 NRS p=0.04). Seven of the 15 patients that failed other 
previous neuromodulation therapies responded to SCS of the DRG.
Discussion: Half the patients that were trialed with DRG had failed other neurostimulation modalities. Early results in this challenging patient 
population indicate that SCS of the DRG may be a promising neuromodulation technique to treat multiple neuropathic pain conditions. 
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367 Efficacy of perceptually-mediated aerobic exercise rehabilitation for treatment of chronic pain: A pilot study

P. Micalos1*    E. Drinkwater2    J. Cannon2    F. Marino2    1School Of Biomedical Sciences, Charles Sturt University    2School of Human Movement Studies, 
Charles Sturt University

Introduction: The purpose of this research was to evaluate the exercise tolerance and influence of perceptually-mediated aerobic exercise 
rehabilitation (AER) on pain and health-related outcomes in patients with chronic pain disorder (CP). 
Methods: Eleven CP patients (mean age 50 ± 12 years) and eight healthy control participants (49 ± 10 years) completed a 12-week supervised 
AER program, 2 d.wk-1. Perceived exercise exertion and the rating of muscle pain were adjusted during exercise to a moderate level and 
below somewhat strong pain, respectively. The measured outcomes included health status (SF36), percent body fat, 6 min walk test (6MWT), 
cardiovascular fitness (HR.Watt-1), exercise power output (Watts), and McGill Pain Questionnaire (MPQ-Total). 
Results: The before and after AER measured outcomes are expressed as percentage change (%) and standardised effect size (Cohen’s d) with 95% 
confidence limits of the effect size (95% CL). Following AER the CP patients improved 29% in SF36-Total health (d=0.57; 95% CL:-0.45–1.6), 
5.1% increase in the 6MWT (d = 0.36; CL:-0.34–1.07), 16.7% increased Watts (d=0.43; 95% CL:-0.02–0.88), and 26% reduced MPQ-Total 
(d = -0.41; 95% CL: -1.15–0.33). The effect size change in cardiovascular fitness (HR/Watt) for the chronic pain group is considered trivial at -8% 
(d=-0.2 HR.W-1, CL: -0.3 to -0.03), however, there was a clear trend towards a reduced HR response to the exercise intensity
Discussion: The present study indicates that perceptually-mediated aerobic exercise rehabilitation is associated with high program adherence, 
improved exercise power output, and reduced exercise muscle pain in chronic pain patients. Moreover, this exercise prescription was associated 
with improved health outcomes and reduced pain in patients with chronic pain. Perceptually-mediated moderate-intensity AER is associated with 
substantially reduced pain and improved health outcomes in patients with chronic pain disorder.

368 Peripheral Nerve Field Stimulation Therapy For Patients With Thoracic Pain: A Prospective Study

B. Mitchell1*    P. Verrills1    D. Vivian1    A. Barnard1    1Metro Pain Clinic

Introduction: Thoracic pain and thoracic referred pain to the chest and upper abdomen is historically difficult to treat, with facet joint blocks, 
pharmacological therapies and surgical options often failing to relieve pain. 
Methods: Over 4 years, we assessed 18 patients implanted with octrode percutaneous leads within the major area of pain in their thorax. 
Outcomes measures included pain (NPRS), analgesic use, disability (ODI) and satisfaction. A follow up rate of 100% was achieved with an average 
follow up of 14.8 ± 9.7 months (range 3–48 months). Study was IRB approved.
Results: Overall, a significant reduction in pain of 5.2 ± 1.9 NPRS (7.2 ± 1.7 vs. 2.4 ± 2.1, p ≤ 0.01) was observed. Twelve of the 18 patients reported 
over 75% pain relief. Of the 15 patients using analgesics prior to implant, 8 reported a significant decrease in analgesic use at follow up. Where data 
was available, there was no significant decrease in disability. Three patients reported migration of their leads and required repositioning, with all three 
patients able to recapture their original paraesthesia coverage. Three patients required explants of their system; two underwent explants within a year 
of their treatment, one following infection post erosion secondary to a 30kg weight loss and the other reporting minimal relief. The remaining explant 
occurred at approximately 4 years following implant due to loss of therapy. No long-term complications were noted. 
Discussion: Thoracic pain and thoracic referred pain is historically difficult to treat. Here, we have demonstrated that PNFS can be an effective 
treatment option resulting in significant pain relief in chronic thoracic pain sufferers. 

369 Improving core stability: Targeting success with core strengthening programs

V. Chuter1,2    X. Janse de Jonge1,2    B. Thompson1*    R. Callister1,2    1University Of Newcastle    2Priority Research Centre for Physical Activity and Nutrition, 
University of Newcastle

Introduction: Poor dynamic core stability is implicated in the development of low back pain and lower limb injuries. Core strengthening programs are 
used to treat these conditions however the therapeutic outcomes are unpredictable. Sources of variability may be the method of program delivery 
(supervised or home-based), adherence and type of exercises (static endurance versus dynamic stability). The aim of this study was to investigate the 
contribution of method of delivery, adherence and exercise selection on static endurance and dynamic stability outcomes of a core -strengthening program.
Methods: This was a randomised controlled trial with participants allocated to one of three groups: 8-week supervised core-strengthening program, 
an identical program delivered as a home-based program or a control group. Primary outcomes were measures of lumbo-pelvic dynamic stability 
(Sahrmann test), dynamic postural stability (Star Excursion Balance Test [SEBT] in posterior-lateral [PL], posterior-medial [PM] and anterior directions) 
and static core stability (side-bridge, flexor endurance and Sorensen tests). Secondary outcomes included measures of adherence to the program and 
perceived difficulty of exercises. Analysis of covariance was performed on the change from baseline for measures of static and dynamic core stability. 
In the home-based group regression analysis was used to determine the effect of adherence to specific exercises on core stability outcomes.
Results: Seventy-eight participants were recruited (n=26 per group). The supervised program produced superior results to other groups on all 
measures of static and dynamic stability, with greatest improvement in the flexor endurance and Sahrmann tests (ES 2.35, p=0.0001 and ES 2.06, 
p=0.0001). The home-based program produced significant improvements compared to the control group in all static tests, but not in most dynamic 
tests (Sahrmann: ES 0.34, p=0.09, SEBT PL: ES 0.24, p=0.08, SEBT PM: ES 0.36). Overall adherence was similar in both intervention groups (~80%) 
however strong correlations with improvements in dynamic stability occurred in the supervised group only. In the home-based group greater perceived 
difficulty of dynamic stability exercises was strongly negatively correlated to adherence to those exercises (r=-0.50, p=0,01). Hierarchical regression 
analysis demonstrated completion of dynamic stability exercises predicted 52% of the variance in measures of dynamic stability (beta =0.80, p=0.0001).
Discussion: Supervised programs provide greater improvements in static endurance and dynamic core strength than the same program delivered 
in a home-based environment. Home-based programs produce poorer outcomes particularly for measures of dynamic core stability and this is 
related to poor adherence to, and greater perceived difficulty of, exercises targeting dynamic stability.
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370 Lower back injuries in rowing are responsible for more time loss from training in National level rowers compared 
to International level rowers. For rib stress fractures International rowers are more at risk

G. Verrall1,2*    A. Darcey1,3    1South Australian Sports Institute, Adelaide, Australia    2SPORTSMED.SA Sports Medicne Clinic, Adelaide, Australia 
3Leading Edge Physical Therapy, Adelaide, Australia

Introduction: Rowing injuries are common, with lower back injuries having the highest incidence. This study was to investigate the major rowing 
injuries seen at a single high performance rowing sports program over a 5 year training period and establish if any relationship exists between 
these injuries and the level of competition that the rower is partaking in. 
Method: All rowers from a state based sports institute program were designated as being either International or National level rowers. Injuries that 
caused greater than 5 days training loss during any one training year were recorded. The number of lower back injuries and rib stress injuries 
causing training time loss were analysed to assess whether there was any association between the level of rower and the nature and type of injury 
causing training time loss.
Results: 45 National rowers (97 training years) had 15 lower back injuries compared to 12 International rowers 35 training years) with 1 lower back 
injury. Thus a National level rower was more likely to have a lower back injury compared to an International rower p=0.05. In contrast an international 
level was more likely to have a rib stress fracture compared to a National rower p=0.04. 21% of all injuries in this study were a consequence of cycling 
injuries and included fractures and concussions. The other common injury in this study period was hamstring origin tendinopathy.
Conclusions: Lower back injuries are a significant cause of training time lost in rowers. These injuries are much more likely to occur in National level 
rowers when compared to International level rowers. In contrast rib stress injuries are associated with International compared to National level rowers.

371 Different tissue type categories of overuse injuries to cricket fast bowlers have different severity and incidence 
which varies with age

P. Blanch1*    J. Orchard2    A. Kountouris1    K. Sims1    D. Beakley1    1Cricket Australia    2University of New South Wales

Introduction: It has been well documented that injury to fast bowlers in cricket has been and remains one of the most significant of the sport’s 
ongoing sports medicine challenges. Previous injury, workload variations and bowling biomechanics are all considered to be significant risk factors 
in the development of these injuries. The purpose of this study was to further investigate the variation in severity and incidence of injury to different 
tissue types and ascertain whether age is a significant risk factor in these injuries. 
Method: This study amalgamated the injury data files from the Cricket Australia Injury Surveillance program and match workload data from official 
scorecards of First class (long form) and List A (short form) over 14 seasons from 1998–99 to 2011–12 inclusive. 
Results: The 14 season data followed 215 separate bowlers playing in 1588 separate matches for 4014 long form and 6321 short form player 
matches. Over that time fast bowlers suffered a total of 563 bowling related injuries with 62 joint injuries, 101 bone injuries, 292 muscle injuries and 
108 tendon injuries that resulted in matches lost. Age was calculated on the first day of a match and was then characterised into 5 groups:<22 y.o., 
-22–25 y.o., -25–28 y.o., -28–31 y.o., ->31 y.o. The severity of the different injury types did not vary much across the age groups but there are 
some quite marked differences in the incidence of the injuries across different ages. Younger (<22) and older (>31) are 1.8–3.7 times more likely 
to suffer a joint injury than the other age groups. Younger bowlers are 3.7–6.7 times more likely to suffer a bony injury than all the other age groups. 
Younger bowlers are slightly more likely (1.4–1.6 times) to suffer a muscle injury. The incidence of tendon injuries is quite similar across the 3 youngest 
age groups and gradually increases in the 28–31 group and is at the highest in the >31 group. 
Dicussion: In conclusion this study demonstrated that younger age is a considerable risk factor in the development of bone stress injuries in cricket 
fast bowlers. The lumbar spine is particularly vulnerable and this is likely to be a combination of skeletal maturity and training age capability. 
The younger fast bowler also is more susceptible to side strain injury for similar reasons. Finally while under the current classification system 
tendon injuries increase with older age this appears to be driven by the classification of ankle impingement as a tendon injury.

372 Shoulder Arthroplasty as a Day Case

B. Lenane1*    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: A retrospective case controlled trial was performed to assess the feasibility of performing shoulder arthroplasty as a day case.
Methods: Patients who had total or hemiarthroplasty of the shoulder performed as a day case or inpatient procedure by a single surgeon over 
an eight year period were recruited. The primary outcome was rate of uneventful recovery, defined by the absence of any complications or 
readmission to hospital within six months of surgery. Secondary outcomes included patient determined pain scores and examiner determined 
functional scores at one, six, twelve, and twenty four weeks post-surgery. A further assessment of patient determined pain scores was carried out 
at a minimum of one year post-surgery. The average time of this follow up was 5.8 years after surgery.
Results: A total of 73 patients (36 Inpatients and 37 Outpatients) were included in the study. There was no significant difference in the primary 
outcome assessed. Outpatients showed significant improvement over pre-operative baseline levels in more of the secondary outcomes assessing 
strength and passive range of motion. Outpatients also performed significantly better than Inpatients in external rotation (p<0.05) and internal 
rotation (p=0.05) at six weeks post-surgery. Both groups showed significant improvement over pre-operative baselines in all patient determined 
secondary outcomes except level of activity at work and sport. Inpatients, however, had significantly less frequent sleep pain (p=0.03) and extreme 
pain (p=0.04) at 24 weeks; less severe sleep pain at 24 weeks (p<0.01); and less severe pain at rest at six weeks (p=0.03). 
Conclusions: There were no significant differences in rates of complications, hospitalisations, or revision surgeries between Inpatient and Outpatient 
groups. Outpatients had better functional outcomes, but slightly worse pain at six months post-surgery. These results support the feasibility of 
performing shoulder arthroplasty as a day case, but raise the possibility that the hospital experience affects pain outcome at 6–24 weeks post surgery.
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373 Arthroscopic Rotator Cuff Repair – Undersurface Technique. A Two-Year Comparative Study in 250 Consecutive Patients

I. Rubenis1*    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: Arthroscopic rotator cuff repair has been traditionally performed in the subacromial space from the bursal side of the tendon. 
The undersurface rotator cuff repair technique involves the arthroscope remaining in the glenohumeral joint, thus viewing the tendon from its 
undersurface during repair without a bursectomy or acromioplasty. The aim of this study was to compare the clinical and structural outcomes 
of undersurface rotator cuff repair with bursal side repair. 
Methods: Retrospective analysis of prospectively collected data was conducted on two cohorts of patients who had undergone arthroscopic rotator 
cuff repair with knotless suture anchors configured in a single row formation using inverted mattress style sutures from either the bursal side 
(n=100) or undersurface (n=150) of the supraspinatus tendon. Data was collected pre-operatively, intra-operatively and at one week, six weeks, 
three months, six months and at two years post-operatively. At each time point patients completed a modified L’Insalata Questionnaire to assess 
patient-ranked pain scores, and were clinically examined using standardised tests. Ultrasound examination was performed at six months and two 
years to assess the integrity of the repair. 
Results: At two years post-operatively patients in both cohorts had significantly less pain and less difficulty with overhead activities compared to 
pre-operative levels (p <0.001). The type of repair performed (bursal or undersurface) did not affect the ability to perform overhead activities at two 
years. Both groups also had similar re-tear rates (21% for bursal side, 23% for undersurface). The mean (SEM) operative time for the arthroscopic 
rotator cuff repair was 32 (±1.5) minutes when performed from the bursal side and 20 (±1.0) minutes when performed from the undersurface 
(p < 0.001). 
Discussion: Arthroscopic rotator cuff repair whether performed from the subacromial space or glenohumeral joint resulted in decreased levels 
of pain and difficulty with overhead activities at two years. The only major difference between the two techniques was operative time, with the 
undersurface technique being performed significantly faster than the bursal side repair technique.

374 Trauma versus no trauma: Effect of tear mechanism in the outcomes of arthroscopic rotator cuff repair in 1300 
consecutive patients

M. Tan1*    P. Lam1    B. Le1    G. Murrell1    1Orthopaedic Research Institute

Introduction: Rotator cuff tears can occur insidiously without a specific initiating event (non-traumatic), or from acute shoulder trauma (traumatic). 
The aim of this study was to determine if repairs of traumatic rotator cuff tears had better outcomes than repairs of non-traumatic rotator cuff tears. 
Methods: In this retrospective comparative study, the cohort consisted of 1300 consecutive patients who completed a preoperative questionnaire 
regarding their shoulder injury, had a systematic evaluation of shoulder range of motion and strength, a primary arthroscopic rotator cuff repair 
performed by a single surgeon, had an ultrasound scan and the same subjective and objective measurements made of their shoulder six months 
post-surgery. Post-hoc, this cohort was separated into two groups; those who reported no history of trauma (N=489) and those with a history of 
traumatic injury (N=811). Multiple logistic regression analyses were used to determine factors that affected rotator cuff integrity at six months.
Results: Patients with traumatic rotator cuff tears were slightly younger (3 years), had larger tears by 0.6 cm2, stiffer shoulders (3–11°) and came 
to surgery earlier (7 months) than those who could not recall a specific initiating event. Both groups had improved outcomes at six months with 
re-tear rates of 14% and 12% in the traumatic and non-traumatic groups respectively (NS). In the both groups, larger intraoperative tear sizes 
predicted re-tears at six months (p<0.001). Those patients with shoulder trauma who waited longer than 24 months, had higher re-tear rates 
(20%) at six months compared to those who had their surgery earlier (13%) (p<0.05).
Discussion: Recollection of a traumatic initiating event had little effect on the outcome of arthroscopic rotator cuff repair. Re-tears were 
predominantly predicted by intraoperative tear size. Previous studies that have used smaller sample sizes, found no differences in postoperative 
re-tear rates based on time to surgery. In this study, duration of preoperative symptoms was important in predicting re-tears if patients recalled 
a specific initiating event, but not in patients who did not recall any specific initiating event. Patients with a history of trauma should therefore be 
encouraged to have their rotator cuff tears repaired within two years of their trauma. Limitations of this study include the retrospective design, 
and a relatively short follow-up time of six months. 

375 Shoulder function changes among elite level handball players during a handball season

M. Asker1,2*    M. Marthinsen1    T. Kielich1    E. Skillgate1,2    1Scandinavian College Of Naprapathic Manual Medicine    2Karolinska Insitutet, Institute of Environmental Medicine

Background: Handball includes a lot of throwing at high velocity throughout the season. The scapula and the gleno-humeral joint with its 
surrounding muscles plays a fundamental role in making these throwing patterns optimal. Factors such as short pectoralis minor muscle (PML), 
internal rotation deficits in the gleno-humeral joint (GIRD) and strength ratio deficits in the rotator cuff are over represented in overhead athletes. 
These factors are also associated with shoulder pain in overhead athletes and screening tests for these factors are frequently used in clinical 
practise. The aim of this study was to investigate wether range of motion in the gleno-humeral joint, shoulder strength and PML changes during 
the handball season among elite handball players. 
Methods: 19 elite handball players (8 men and 11 women), mean age 24,5 (± 5,2) were measured for passive internal (IR) and external rotation 
(ER) in the shoulder using a goniometer, PML using a digital calliper and isometric internal rotation (IRS) and external rotation strength (ERS) in the 
shoulder with a hand held dynamometer (MicroFet3, Hoggans health). The players were measured pre-season, mid-season and post-season. 
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Results: For the males there was no difference in shoulder strength during the season. There was a significant decrease in IR from pre-season to 
post-season, mean difference (MD) 11,7 degrees or 22,0% (p=0,003, 95% CI 5,4–18,1). They also showed a significant decrease in PML, MD 1,0 cm 
or 6,13% (p=0,007, 95% CI 0,4–1,6) from mid-season to post-season. No other changes were seen in the male players. For the female players 
there was a significant decrease in ERS between mid-season and post-season MD 3,2kg or 13,5% (p=0,005, 95% CI 2,65–11,19). There was also 
a decrease in IR, MD 18,7 degrees or 33,0% (p=<0,0001, 95% CI 13,2–24,3). No significant changes in PML were seen during the season in the 
female players. 
Discussion: This study shows that many factors that are associated with shoulder pain in overhead athletes such as PML, and ERS, changes during 
the season in elite handball players. That is something to consider when collecting normative data from overhead athletes or screening for risk 
factors for shoulder pain. Furthermore these findings could be of importance for injury prevention strategies. 

376 Temporal Outcomes of Shoulder Arthroplasty

M. Fong1*    E. Haddad1    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: Recently, Total Shoulder Arthroplasty has undergone substantial development. Detailed anatomical and biomechanical studies have 
facilitated the design of newer specific implant components that allow a more anatomical humeral head replacement than Neer’s original 1972 
designs. Reverse Total Shoulder Arthroplasty has also re-emerged as a very attractive alternative for patients with cuff-tear arthropathy, and its 
indications continue to expand, especially for revision surgery. However, very few studies have been conducted to compare these two types of total 
shoulder arthroplasty. There is also, to our knowledge, no research exploring the shorter-term benefits i.e. leading up to two years post-operatively 
of these two variations on a total shoulder arthroplasty. The aim, therefore, of this study was to conduct a retrospective analysis with prospective 
mean two year follow-up, to investigate and compare the early post-operative pain and functional outcomes of Total Shoulder Arthroplasty and 
Reverse Total Shoulder Arthroplasty. 
Methods: We invited 48 consecutive arthroplasty patients (of the senior author GACM) to return for prospective examination. From the 41 patients 
(85%) who consented, we conducted modified L’Insalata patient-assessed pain and function questionnaires and examined them for strength 
measurements. Ad-hoc retrospective analysis was conducted, and results were analysed with alpha levels set at 0.05.
Results: Both Reverse Total Shoulder Arthroplasty and Total Shoulder Arthroplasty patients significantly improved in overhead pain and function at both 
six months and two years postoperatively; reporting “mild-none” in both pain and difficulty levels at two years, compared with “Severe-Very Severe” 
when questioned pre-operatively. This improvement was extremely rapid, with pain reduced to a “Moderate” level by six weeks post-operatively. 
Similar improvements were found in all other pain and function responses. Strength was significantly stronger in Total Shoulder Arthroplasty for external 
rotation at three months, six months and two years post-operatively. Abduction improved by six months in Reverse Total Shoulder Arthroplasty patients, 
though it had significantly decreased at two years post-operatively – becoming weaker than Total Shoulder Arthroplasty.
Conclusion: Both Reverse Total Shoulder Arthroplasty and Total Shoulder Arthroplasty offered similar significant improvements in patients’ pain and 
function by six months and two years following surgery. In treating their own specific indications, Reverse Total Shoulder Arthroplasty and Total Shoulder 
Arthroplasty are equally effective, and additionally, superior than results of other interventions in both the rate and magnitude of improvement.

377 The effects of smoking on shoulder stiffness following arthroscopic rotator cuff repair

N. Papadopoulos1*    P. Lam1    G. Murrell1    1Orthopaedic Research Institute, St George Hospital

Background: The development of shoulder stiffness as a post-operative complication of rotator cuff repair can cause a significant level of disability. 
Limited research has been conducted to identify predisposing factors. The aim of this study was to determine if an association exists between 
smoking and the occurrence of shoulder stiffness one week, six weeks and/or 12 weeks following arthroscopic rotator cuff repair.
Method: Between the months of February and July 2012, 64 non-smoking and 16 smoking subjects who underwent arthroscopic rotator cuff 
repair agreed to participate in our study. Subjects answered standardised questions regarding their smoking habits at the time of their six week 
follow up appointment. Smoking habits were compared with data regarding passive range of motion, patient-ranked pain levels and strength 
collected at pre-operative, one week, six week and 12 week time points.
Results: Positive correlations were found between patient smoking status (yes/no) and patient-ranked shoulder stiffness (r=0.26, p=0.05), and change 
in patient-ranked shoulder stiffness (r=0.37, p=0.03) one week post rotator cuff repair surgery. In addition, smoking was associated with a 
reduced restoration of external rotation between six weeks and 12 weeks post rotator cuff repair (r=-0.32, p=0.01) .
Discussion: Cigarette smoking was associated with a subjective and objective loss of shoulder range of motion (ROM) post rotator cuff repair.
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